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ntroduction 


This is the first annual report of the Department of 
Fisheries and Oceans, which officially came into being on 
April 2, 1979, following proclamation of the Department 
of Fisheries and Oceans Act. The department is basically 
composed of those elements which functioned as the 
Fisheries and Marine Service within the former Department 
of Fisheries and the Environment. 

Under the new Act, the duties, powers and functions 
of the Minister of Fisheries and Oceans include (i) sea 
coast and inland fisheries; (ii) fishing and recreational 
harbours; (iii) hydrography and marine sciences and (iv) 
the coordination of the policies and programs of the 
Government of Canada respecting oceans. 

The department is composed of four main 
organizational components, each headed by an assistant 
deputy minister. These are: Atlantic Fisheries, Pacific 
and Freshwater Fisheries, Economic Development and 
Marketing, and Ocean and Aquatic Sciences. Support 
services are consolidated under a Management Services 
Bureau. 

The objectives of Fisheries and Oceans are to 
ensure: 

- the comprehensive husbandry and management of Canada's 
fisheries resource base, through the protection, 
rehabilitation and enhancement of individual fish 
stocks and the aquatic habitat upon which these 
resources depend; 

- the “best use” of fisheries resources, through a 
variety of measures affecting when, where, how and by 
whom these resources are harvested, processed and 
unarketed to obtain optimal social-economic benefits; 

- an adequate hydrographic survey and chart production 
program to enable hydrographic charts and other 
publications to be produced for safe navigation in 
Canadian waters; 

- the acquisition of the necessary knowledge base 
pertaining to oceanic processes and environments to 
support activities related to defence, marine 
transportation, the exploitation of offshore energy 
resources, and the management of the fishery resource 
and its aquatic habitat; 

- the provision of a national ocean information service; 

- the provision and administration of a national system 
of harbours in support of commercial fishing vessels 
and recreational boating. 
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Operations of the department, which is highly 
decentralized, are carried out from Ottawa and regional 
offices and research establishments throughout Canada. A 
summary of the activities in fiscal year 1979-80 
follows. 


During the year under review, the department continued to 
concentrate its efforts on achieving stability and 
increased viability in the fishing industry across 
Canada, taking optimum advantage of the opportunities 
created by the extension of coastal fisheries 
jurisdiction to 200 miles. 

Although the actual quantity of fish caught in 
Canadian waters in 1979 rose only slightly over the 1978 
total, returns to fishermen increased significantly (from 
$701 million to $870 million), with product values 
expected to exceed the 1978 record total of $1.6 billion. 
Canada continued to hold its position as the world's top 
fish exporter, with sales valued at more than $1.3 
billion. In regional terms, the Atlantic coast industry 
accounted for 61 per cent of the value of fisheries 
products produced, the Pacific coast 34 per cent and the 
inland fisheries, five per cent. 

Since the declaration of the 200-mile limit, the 
Atlantic coast has seen a significant decrease in foreigt 
fishing activity. Between 1976 and 1979 catches by 
foreign fleets have dropped from 66 to 31 per cent of the 
total allowable catch and during the same period the 
number of licences issued has been cut from 551 to 144. 

Released during the year was the Levelton report, 
dealing with the Atlantic coast commercial fisheries 
licensing system. Acting on the report, steps have been 
taken to implement a number of recommendations to achieve 
more equitable distribution of access to available 
fisheries resources in line with good conservation 
practices. 

Another report, "The Atlantic Salmon Review", 
prepared by a departmental task force, described major 
resource problems and recommended management changes. A 
series of public meetings was held to discuss the report 
and obtain comments from interested parties. The ban on 
commercial fishing of Atlantic salmon, introduced in 197. 
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in areas of the Maritimes, Quebec and Newfoundland as a 
conservation measure, was continued in 1979. 
Compensation was paid to the affected salmon fishermen. 

With indications of a rapid recovery of the Northern 
cod stock off eastern Newfoundland and Labrador, a 
federally-sponsored seminar involving fishermen and 
processors was held in Newfoundland to assist in 
developing a long-range management plan for the stock. 

Restrictions in the marketing of Atlantic coast 
swordfish in Canada, imposed in 1971 due to the presence 
of mercury, were relaxed in July, 1979, when a catch 
quota of 3,000 tonnes was established. 

As an essential part of fisheries management, 
stepped-up efforts were made to patrol and monitor all 
aspects of the coastal fisheries. In the Newfoundland 
region, primary emphasis was placed on enforcement of 
salmon, lobster and licensing regulations, resulting in 
some 180 prosecutions and forfeiture of more than 60 nets 
and several boats and motors. Inland fishery violations 
increased to approximately 300, more than double the 1978 
total. 

The scheme for placing observers aboard foreign and 
domestic vessels to monitor fishing activities continued 
to show good results. Total time logged by observers on 
the Atlantic coast in 1979 was close to 10,000 sea days. 

In the Newfoundland region 8,000 new fishermen and 
4,600 new vessels entered the fishery -- an overall 
increase of 20 per cent over 1978. There was a slight 
increase in new entrants in the Maritimes region. 

On the Atlantic coast, a primary objective for many 
departmental projects was the upgrading of fish quality. 
The most ambitious program in this regard is the inshore 
fish handling system which in the third year of a 
four-year program saw the establishment of 150 facilities 
out of a planned total of 200. The system, for which a 
user charge is planned, provides net bags, hoists, 
electronic scales, insulated containers and loading and 
unloading facilities, all of which are designed to get 
fish to the processing plant or market in the best 
possible condition. 

Other successful development projects included 
continuation of the Fish Chilling Assistance Program 
under which financial assistance is provided for ice 
making and storage facilities, as well as vessel chilling 
equipment or insulation; projects designed to improve 
on-board handling equipment for small inshore vessels; 
and. promotion of the use of mechanical and sun drying 


methods for squid. 
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Projects under the technology transfer program 
included the successful processing and marketing of 
underutilized species; a survey of new grounds suitable 
for Scottish seining techniques in Newfoundland and the 
Maritimes, experimental middle distance trawling for 
squid, and demonstrations of modern fishing methods to 
fishermen in Labrador. Another project was aimed at 
encouraging the use of seal meat by freezing and vacuum 
packaging for the Newfoundland and Japanese markets. 

Programs under the broad title of "foreign 
arrangements" which resulted in significant benefits to 
the fishing industry included: (a) developmental 
charters under which foreign vessels were chartered by 
Canadian processors to catch fish not traditionally 
fished by Canadians for processing in whole or part at 
Canadian plants, (b) plant extension charters whereby 
foreign vessels were chartered for freezing and 
processing of catches by Canadian fishermen as extensions 
to the capacity of domestic processing plants; (c) 
resource short plant program, again using chartered 
foreign vessels to harvest the northern cod stock for 100 
per cent processing onshore at a time when many Canadian 
plants were seriously short of fish; and (d) 
"Over-the-side" sales under which Canadian fishermen were 
permitted to sell fish directly to foreign vessels where 
potential catches were suplus to the processing and 
marketing capability of Canadian industry or where no 
domestic market existed to provide an acceptable economic 
return to fishermen. 

The 1979 offshore seal fishery involved six Canadian 
and four Norwegian vessels and for the first time fisher} 
officers were placed aboard Norwegian vessels as well as 
Canadian. Fixed wing aircraft and helicopters were used 
to monitor the operation, with one helicopter being 
placed aboard CSS Hudson which operated in the vicinity 
throughout the hunt. There was one minor incident 
involving a seal hunt protester on the ice. 

The Fishermen's Community Services Program, a pilot 
project in the Maritimes Region, expanded to 21 personnel] 
and provided a valuable communications link between the 
department and fishermen and their communities. The 
future of the project is under review. 

Under the Newfoundland Bait Program, sale of bait to 
inshore line, lobster and crab fishermen amounted to 6.5. 
million pounds -- an increase of nearly 20 per cent. 

In the Pacific region, the salmon fisheries in 1979 
were highlighted by a better-than-expected return of 
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sockeye to the Fraser River due to returns of fish to the 
Chilko, Stellako and Adams Rivers tributaries, and the 
largest sockeye run on record to the Skeena River. For 
the first time, an experimental salmon gillnet fishery 
was initiated on the Taku and Stikine rivers in 
northwestern B.C. Although the roe herring catch 
declined substantially from 1978, the landed value 
reached a record high $123 million (double the previous 
year's value). 

1979 saw the start of a two-year phase-out of 
Canadian fishermen from the Alaska halibut fishery, with 
the department introducing a plan to relocate halibut 
fishermen into the British Columbia halibut fishery and 
the black cod fishery, or to buy back their halibut 
gear. 

Co-operative fishing arrangements continued with 
Poland in the hake fishery and with Japan in an 
experimental offshore squid fishery. 

An innovation introduced by the region during the 
year was an O.R.R. (Observe, Record, and Report) program 
which allows the public to telephone toll-free from any 
part of the province and report enforcement problems 
related to fisheries. 

The Salmonid Enhancement Program (S.-E.P.), a 
multi-million dollar federal-provincial initiative aimed 
at doubling the salmonid population on the B.C. coast by 
1990, expanded and attracted increased public involvement 
in its third year of operation. Overall production goals 
were achieved with an expected total hatchery production 
of 266,141,000 juvenile salmonids. The $4.5 million 
Puntledge River hatchery, the most technically advanced 
in the province, was completed during the year. Other 
hatcheries, on the Chilliwack and Nitinat Rivers, Loon 
Creek on the Upper Fraser and Tlupana and Robertson 
Creeks on Vancouver Island's west coast are in the course 
of being built or expanded. Also the number of economic 
development projects operating as part of the plan to 
expand abundance of salmon was increased by five to a 
total of 14. 

Public involvement in S.E-P. reached a new peak with 
6,000 volunteers working on more than /0 projects 
throughout B.C. The Salmonid Enhancement Board continued 
to provide direction and advice on the program with the 
support of the Salmonid Enhancement Task Group, a public 
advisory body. S.E.P.-funded research currently includes 
work on disease control, nutrition, stock identification, 
lake pen rearing and ocean survival of the salmonids. An 
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experimental lake fertilization program has been expanded 
after producing good results. | 

In the inland fisheries, a primary focus was to 
provide an economic perspective in the public management 
of fisheries resources for commercial production and | 
recreational benefits. The development of computerized | 
statistical reporting systems has provided the ability t@ 
monitor the flow of fisheries production from lake to 
market and monitor the recreational fisheries in the 
Northwest Territories. 

Enforcement and surveillance activities were 
conducted throughout the Northwest Territories with 
particular emphasis on Great Slave Lake commercial 
whitefish fishery and the Cambridge Bay Arctic char 
commercial fishery. Monitoring of the domestic harvests 
of arctic char, narwhal, beluga, walrus and seals 
continued in the coastal areas of the territories and 
amendments to the narwhal, walrus and beluga regulations 
were submitted for legislative approval. Conservation 
education and consultations on fishery regulations were 
conducted throughout the N.W.T. with various hunters and 
trappers associations. Great Bear and Great Slave lakes 
were designated as trophy lake trout waters and a 
restriction on fish size and reduction in catch limits 
introduced. ; 

Under the terms of the Great Lakes Fisheries 
Convention, the Sea Lamprey Control Centre at Sault Ste. 
Marie, Ontario, carried out sea lamprey control 
activities on the Canadian side of Lakes Superior and 
Huron and on both sides of Lake Ontario. This included 
applying selective toxicants to 38 streams, estuaries and 
embayments to eradicate larval sea lamprey, surveying 189 
streams by electrical or chemical means to detect 
ammocoete populations, and the collection of spawning- 
phase and parasitic-phase lampreys by various means to 
assess population levels. In addition, low-head barrier 
dams were designed for several tributaries as a control 
measure. 

Fish inspection activities, aimed at assuring the 
compliance of Canadian and imported fish and fish 
products to quality, packaging, labelling and safety 
ReduLrements', continued to expand. Nationally, 
inspections were carried out at all levels of the 
industry; aboard vessels, at landing sites, during 
transport, in holding rooms, during processing and 
Storage. This involved 18,100 vessels and vessel landing 
inspections, 5,400 transport vehicle inspections, 9,600 
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plant surveys for construction and equipment 
requirements, 169,700 plant operations and product 
inspections, 28,300 samples taken for laboratory 
evaluations and 37,300 laboratory evaluations. 

As a result of two illnesses traced to questionable 
manufacturing practices, special inspections of canneries 
were carried out, resulting in detention of suspected 
unsafe products. Imports valued at $314 million were 
inspected for compliance to requirements. 

Out of a total of 186,300 field inspections and 
56,300 laboratory evaluations of domestic and imported 
products, there were 1,800 instances where the product 
did not meet the requirements of the regulations and was 
withheld from the consumer. 

A series of meetings was held with fishermen and 
industry groups regarding measures that could be taken to 
reduce resource waste and upgrade fish product quality. 
A program directed at vessels, landed quality, processing 
plants and final produce quality has been developed and 
is under discussion with all sectors of the industry. 

In Atlantic regions investigations included 
depuration of soft shelled clams; assessment of 
analytical procedures for paralytic shellfish poisoning 
and histamine; effects of bruising and bleeding on fish 
quality; effects of different handling methods on 
long-term frozen storage of capelin, and roughhead and 
roundnose grenadiers; preservation and drying of squid; 
quality of frozen or smoked harp seal meat; and the 
effects of handling procedures on quality of trap-caught 
cod. Extension services were provided to fishermen and 
industry in the form of workshops on mackerel and squid, 
and demonstrations of squid drying. 

Developmental activities in the inland fisheries 
involved demonstration of the mobile fish plant; 
construction and testing of mechanized winter fishing 
equipment; under-ice fish detection with sonar; and 
small-scale fish fertilizer production. Supervision of 
the production and processing of whitefish roe resulted 
in elevated production volumes. 

Technological investigations in the Pacific region 
emphasized evaluation and preservation of fish quality 
prior to secondary processing. These included studies of 
the causes of excessive softness in flesh of trap-caught 
black cod; effects of various handling and storage 
procedures on food herring quality; and assessment of 
effectiveness of cleaners and disinfectants against 
specific fish spoilage bacteria under simulated 
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commercial conditions. Technological information required 
to maintain the quality of roe from salmon, herring and 
pollock was provided. 

An ongoing education program continues to inform 
fishermen on the use of refrigeration systems and tests 
have been made to improve handling methods on freezer 
vessels. Chilled seawater systems have been successfully 
applied to groundfish trawlers. Investigation of the 
area's marine plant resource potential continued. 

Fish habitat management staff faced a mounting 
workload during the year, attributable in part to the 
fact that there are few fishing areas in Canada that are 
immune from habitat conflicts. 

Key issues in which staff were involved included 
estuary habitat problems in British Columbia, 
particularly the damage that can be caused to aquatic 
life by log storage; the likely impact on salmon caused 
to aquatic life by log storage; the likely impact on 
salmon fisheries of the proposed expansion of the Kemano 
hydroelectric development in B.C.; erosion problems 
caused by logging at the sides of fish-bearing streams; 
the impact of new chemicals, such as the highly-toxic 
dioxins, on the health and fecundity of fish; effects on 
fish of proposed new pesticides; the hazards posed by 
west coast tankers transporting oil from Alaska to the 
U.S. midwest; and the implications for the fishery 
resources of the area of transporting hydrocarbons 
through the Northwest Passage and other Arctic regions. 

With acid rain emerging as a serious threat to the 
freshwater and anadromous fisheries resource of a large 
area of Eastern Canada, plans for an intensified research 
program were developed. A departmental Acid Rain Policy 

’ Committee was created to coordinate DFO input to 
negotiations with the U.S. for a boundary air treaty, as 
well as contributing to the development of a Canadian 
control strategy. 

Oil spill contingency plans for 10 drilling locations 
off the east coast were reviewed and a series of meetings 
held with fishermen to hear their concerns over the 
possible impact of offshore drilling. 

As a follow-up to the pollution of coastal waters 
caused by the break-up of the tanker Kurdistan off Cape 
Breton, work began on preparation of a departmental 
marine emergency plan. 

Headquarters staff worked closely with Western region 
peeelie review and control of activities associated with 
drilling in the Beaufort Sea. In this area, the dredging’ 
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of two harbours and the possible effect on fisheries 
became a matter of concern. There was continued 
involvement with the International Joint Commission on 
the Garrison Diversion and the Poplar River issues. 


isheries Research In the field of resource research, activities covered a 
broad spectrum of scientific investigations on marine and 
freshwater fishery resources, including the provision of 
biological advice required for their management. The main 
objectives are to develop and maintain a knowledge of the 
fisheries resources, including species interactions, and 
to assess the effects of environmental influences and 
fishing on the resource base; to develop and maintain a 
knowledge of the effects of contaminants and habitat 
alterations on aquatic resources and to study and 
investigate the enhancement of those resources, including 
the application of aquaculture. 

Biological advice was provided directly to 
departmental resource managers, while on the East coast 
the Canadian Atlantic Fisheries Scientific Advisory 
Committee (CAFSAC) continued to play a major role. Staff 
were also actively involved in the scientific 
deliberations of international fisheries commissions on 
both coasts and in the support of bilateral and 
multilateral negotiations. 

At headquarters, staff of Resource Services 
Directorate took part in a number of departmental task 
forces and provided commissioners to the International 
Whaling Commission, the Inter-American Tropical Tuna 
Commission and the International Commission for the 
Conservation of Atlantic Tunas. Other activities 
included sponsorship of a workshop on "“Multispecies 
Approaches to Fisheries Management” and publication of 
the first review of the Atlantic Resource Prospects to 
1985. 

In the Newfoundland region, where a primary research 
objective is provision of advice for fisheries 
management, improvements were realized in the accuracy of 
assessment models and the biological data base was 
extended to cover areas and stocks not previously studied 
intensively. Regional staff were responsible for a 
significant input to a report on management practices for 
Atlantic salmon and to the draft, “Blueprint for the 
Future of Atlantic Salmon". A joint cruise with the 
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U.S.S-R- in April found very young squid (Illex) in the 
oceanic area south and east of the Grand Banks for the 
first time. Studies were undertaken on whale 
entanglement in inshore fishing gear, including the 
development and evaluation of acoustic, visual and other 
alarms to reduce the number of whale/gear collisions. | 
Other ongoing activities included the economic evaluation 
of scallop aquaculture, as well as studies on salmon | 
enhancement, fish disease and electronic equipment £OC ea 
resource assessment. 

In the Maritimes, highlights of the year's activitie 
included the initiation of a series of seasonal 
groundfish surveys, and the further refinement of a 
system of editing and computerizing catch statistics. 
Several tagging programs were expanded, including the 
first tagging of herring in Sydney Bight in the winter. 
Squid research was intensified, with the joint cruise 
with the U.S.S.R. finding very young larvae south of the 
Scotian Shelf, while a description of Illex eggs, egg 
development, larvae and mating behaviour has been 
provided for the first time. Studies were undertaken to 
improve oyster spat survival, while the results of 
investigation of lobster larval distribution suggested 
some relationship between lobsters offshore on Brown's 
Bank and those inshore. The ecological impact and 
productivity of Irish moss dragrakes was studied. Work 
on the feeding of young salmon resulted in the productior 
of a feeding chart and enabled significant saving of food 
through control of hatchery water temperature. Cage 
culture of salmon successfully produced fish of market 
size (3.4 kilograms). Techniques for producing lobster 
larvae year-round and of increasing their survival were 
developed. 

In Québec, research was increased on herring, while 
Arctic research programs included work on marine mammals 
and biological oceanography and the generation of 
environmental data associated with non-renewable resource 
development. The marine mammal program provided 
information for management on the distribution, 
abundance, production and yield of seals and whales, and 
on their relation to the Arctic marine ecosystem, 
particularly with respect to feeding and predation and 
their ability to tolerate environmental disturbance 
resulting from man's activities. The biological 
oceanography program was designed to promote an 
understanding of the principal interactions within the 
Arctic marine ecosystem, in order to predict the effects: 
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of disturbances associated with exploration and 
development of non-renewable resources, and to develop 
information to manage the harvest of fish and marine 
mammals. 

The Western region's Arctic research program 
complemented that of Québec in that it conducted studies 
on freshwater and anadromous fish in support of both 
fisheries manayement and environmental impact activities. 
The fish habitat research group successfully operated a 
research facility at Saqvaqtuac near Chesterfield Inlet, 
Hudson Bay, N.W.T. which provided information on an 
Arctic lake ecosystem and its response to 
eutrophication. 

Also, in the Western region, new initiatives were 
undertaken into intensive fish culture, as well as the 
use of rearing ponds and novel hatchery methods for the 
culture and enhancement of commercially-exploited 
species. Studies toward understanding the ecological 
importance of contamination of natural and freshwater 
systems by acid precipitation, heavy metals and 
radio-nuclides were emphasized at the Experimental Lakes 
Area near Kenora. A portable sonar was designed to 
monitor activity of fish in response to a point discharge 
of effluent. 

Resource services staff in the Pacific region 
continued their high level of activity in support of 
fisheries management, and accomplished a major 
breakthrough in the technique for ageing certain 
groundfish. Studies also produced a significant increase 
in the knowledge of the effects of the time and size of 
release of young salmonids on sea survival and 
cost-effectiveness of fish production facilities. In 
other areas of investigation a potentially useful 
biological marker for some sockeye salmon stocks was 
discovered in the form of a stock specific brain 
parasite. 

Fish nutrition research and endocrinology experts 
made significant progress in improving diets for 
hatchery-reared stocks and in increasing the efficiency 
of hatchery egg production, respectively. 
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The Economic Development Directorate is the departmental 
focus for economic policy development, financial 
assistance and marketing programs. 

In the area of economic policy development, activity 
highlights included the initiation of a major review of 
Canadian fisheries policy involving consultations with 
fishermen and processor interest groups, national 
organizations and the academic community. A major 
structural analysis of the fishing industry was completed 
and complemented with more intensive, directed studies on 
specific fisheries. Surveys conducted included cost and 
earnings studies of selected fishing fleets and the 
planning for an economic survey of Canada's recreational 
fisheries. Staff provided ongoing support for federal- 
provincial initiatives, and publication of numerous 
statistical summaries and reports to meet the fisheries 
information needs of management, the fishing industry and 
the general public. 

As part of its economic programs, the department 
administers the Fisheries Improvement Loans Act, designed 
to facilitate the availability of intermediate and 
short-term credit to fishermen for the improvement or 
development of fisheries enterprises. During the year 
1,408 loans amounting to $27.8 million were registered 
under the program. 

Departmental staff continued to provide management 
and support services to the Fisheries Prices Support 
Board. No payment under an assistance program was 
required this year and the Board realized a net operating 
Profit of, $26,306; 

The Fishing Vessel Insurance Plan provided insurance 
to 7,/16 commercial fishing vessels for a total insured 
value of $182,699,404. Some 354 claims were settled 
during the fiscal year in respect of which $3,531,458 was! 
paid. 

The Fishing Vessel Subsidy Program, operated under 
the Fishing Vessel Assistance Regulations of the 
Fisheries Development Act, was responsible for the 
granting of $7,270,000 in subsidies for the construction 
of 513 fishing vessels under 75 feet in length. Of this 
total, 349 vessels were for use in the Atlantic fishery 
and 164 for the inland fishery. 

Staff provided input to various fisheries-related 
assistance programs administered by the Department of 
Regional Economic Expansion. The number of applications | 
for incentive grants to build fish processing plants 
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continued at the high level noted since the establishment 
of the 200-mile zone, necessitating a more restrictive 
approach as the amount of processing capacity in many 
areas has now become excessive in relation to the 
available resources. Liaison work with the Foreign 
Investment Review Agency continued, but at a reduced 
level due mainly to a decline in the activity of Japanese 
firms in the Pacific Coast fishery. 

In the area of Marketing Services, initiatives were 
taken to assess and stimulate demand for food fish 
products in both domestic and export markets. This 
included the Canadian Fish and Seafood Month promotional 
campaign which was designed to increase the per capita 
consumption and consumer awareness of fish and seafood 
products, and the Worldwide Fisheries Marketing Study, 
designed to monitor the supply and demand situation on a 
global basis and assess potential competition for 
Canadian products on world markets to the year 1985. 

The first phase of the world marketing study was 
completed and the second phase, involving some 35 
countries, was initiated. 

The Fisheries Food Centre continued to be the focal 
point of consumer education and product promotion. 

Within Canada, the Centre organized exhibitions, 
seminars, demonstrations, radio and television programs. 
Recipe brochures were distributed among consumers, 
retailers and institutions and the Centre participated in 
product promotions in the United States, Europe and 
Africa. Work continued on the program of developmental, 
experimental and testing activities for fishery products, 
utilizing both traditional and underutilized species in 
accordance with consumer needs and preferences. 

Other market research and outlook activities entailed 
measurement of the domestic and foreign markets for 
fishery products, monitoring changes in supply, demand 
and prices, and preparation of both short and longer term 
market forecasts. Regular market bulletins and special 
reports were prepared to assist both the fishing industry 
in market planning and government and Crown corporations 
in formulating appropriate policies. Special attention 
was given to the study of under-utilized species and 
problems of transportation of fishery products. 

Other major activities included studies of domestic 
consumption patterns, quality grading, channels of 
distribution, fish export guides, the coordination of 
metric conversion within the Department, development of a 
retail food price index for fish products, extensive 
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International Activities 


government/industry consultative sessions on the results 
and implications of the Worldwide Fisheries Marke ele 
Study and on the issue of "orderly marketing”. Staff 
also took part in federal/provincial consultative 
sessions on domestic promotion and other marketing 
activities and produced statistical analysis of fisheries 
trends and developments in major geo-political areas such 
as the EEC and other Western European countries. 


The International Directorate is concerned with all 
issues that involve dealings with foreign countries on a © 
multilateral or bilateral basis. ; 

The International Fisheries Relations branch 
continued to play a key role in the United Nations Law of 
Sea Conference, protecting Canadian interests and 
conservation principles through the final settlement of 
the marine mammals article, and by taking the lead in a 
renewed initiative to protect stocks in the area beyond 
200 miles. 

Work with 11 international fisheries commissions 
continued, as did implementation of bilateral fisheries 
agreements directed at improving fisheries management and 
securing advantages for the Canadian fishing industry 
related to the Canadian 200-mile limit. Significant 
arrangements were established with a number of countries, - 
particularly Spain and Portugal, to develop new markets 
for Canadian fish products. 

A one year extension to the bilateral agreement with 


_ EEC was negotiated, providing improved protection for 


Canadian interests. Negotiation with the EEC continued 
towards a long-term agreement aimed at providing improved 
access for Canadian fish to the European market. | 

The Branch also played a key role in completing the 
transition from ICNAF to its replacement, the Northwest 
Atlantic Fisheries Organization (NAFO), and in launching 
a scientific observer scheme for the NAFO area outside 
200 miles. 

Discussions continued with the United States on 
development of a new Canada/United States Pacific salmon | 
convention. Staff were also active in the campaign to 
achieve ratification of the Canada-U.S.A. east coast | 
fisheries and adjudication agreements, as well as in the | 
August 1979 confrontation with the U.S.A. over west coast 
tuna fishing within Canada's 200-mile zone. 
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The Trade and Development Branch, established in 
mid-1979 as part of the International Directorate, 
focused its attention on the increasingly important trade 
and commercial aspects of Canada's relationships with 
foreign fishing nations and on the policies, approaches 
and trading environment needed to develop maximum 
benefits from these relationships. A specific area of 
concentration is the trade and marketing aspects of 
current bilateral negotiations which seek to obtain 
improved market access through tariff concessions or 
trade commitments. 

Particular attention has been given to the tariff and 
non-tariff barriers facing Canadian exporters in various 
countries in an effort to improve the trading environment 
for the Canadian fishery. 

In response to the uncertainties in the market 
outlook on squid which became apparent in August, the 
Branch undertook the departmental coordination of the 
various facets of the squid marketing strategy. 

Other activities included the coordination of the 
international aspects of cooperative fishing arrangements 
and coordination of departmental activities with respect 
to Canada's external fisheries aid and assistance to 
developing countries, working interdepartmentally and in 
conjunction with international organizations. 


The Fisheries and Oceans fleet consists of 21 major 
vessels more than 30m in length, 239 vessels between 6m 
and 30m, and more than 500 small craft under 6m, making 
it Canada's second largest civilian-manned fleet. 

During the year studies were completed on the 
efficiency and effectiveness of the fleet. Planning was 
started on the next 10-year phase of the long range 
vessel acquisition program. 

Construction began on four new vessels, two for 
fisheries research and two for fisheries patrol, all of 
which are scheduled to join the fleet in the summer of 
1981. Preliminary designs are in progress for a 
replacement for the west coast survey vessel 
“Wm J. Stewart”, a coastal patrol vessel and for a class 


of nearshore patrol vessels. 
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Small Craft Harbours Under the Small Craft Harbours program, the department 
administers and develops commercial fishing and 
recreational harbours across Canada. Currently there are 
2,363 harbours, with a replacement value of approximately 
$1,345 million, for which the department is responsible. 

Of the $29.2 million total program for 1979-80, $25.2 
million was allotted to commercial fishing harbour 
projects and $2.4 million to recreational harbour 
projects. Included in these amounts were $/28,000 in 
Economic Development funds for continued development of 
facilities at Blue Beach, Newfoundland and $2.0 million 
for 149 Canada Works projects. Assistance to developers 
to provide for the construction of recreational boating 
marina projects amounted to $1.5 million. Larger 
commercial fishing projects, many of which are phased 
over several years, included $1.3 million for Steveston, 
B.C., almost $1.0 million for Pointe Sapin, New 
Brunswick, and $0.6 million for Wedgeport, Nova Scotia. 

Extensive field trials were conducted in the Pacific 
region involving the selection, training and employment 
of harbour managers at the larger harbours. Results were 
most satisfactory as measured by improved harbour 
services to clients and more effective utilization of 
available berthing accommodation. 


Ocean and Aquatic The primary concern of Ocean and Aquatic Sciences (OAS) 

Sciences is research and development of the marine environment 
around and within Canada and the optimum use of renewable 
and non-renewable ocean resources. 

Headquarters elements of OAS comprise the Policy and 

Program Coordination Branch; the International Marine 
Policy Branch; the Marine Sciences and Information 
Directorate; and policy, coordination, and production 
elements of the Canadian Hydrographic Service. 
Oceanographic and hydrographic field programs are 
supervised from regional offices based at the Bedford 
Institute of Oceanography, Dartmouth, N.S., the Institute 
of Ocean Sciences, Sidney, B.C.; the Canada Centre for 
Inland Waters, Burlington, Ontario; and the Gare | 
Maritime, Quebec City. 


A summary of the year's activities follows. 
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arine Sciences and At headquarters the Ocean and Aquatic Science Affairs 

Information Directorate Branch coordinates activities affecting the national 
interest in ocean and aquatic sciences. During the year 
the branch's involvement included offshore oil and gas 
exploration projects, various Arctic marine 
transportation issues, Lancaster Sound environmental 
assessment studies, amendments to the Canadian Shipping 
Act, contingency planning, and the development of the 
Canadian Climate Program. 

The Branch provided an OAS focus for the Unsolicited 
Services, the cooperative programs with industry (COPI), 
the departmental science subvention program to Canadian 
universities, funds for research contracts in support of 
the Ocean Dumping Control Act and departmental 
participation in the Natural Sciences and Engineering 
Research Council's post-doctorate fellowship program. 

Staff served on several committees and subsidiary 
bodies of the Intergovernmental Oceanographic Commission, 
with the head of the Canadian delegation continuing to 
serve as its first vice-chairman. Other international 
activities included involvement in the Marine Sciences 
Panel of the NATO Science Committee, the London Dumping 
Convention and provision of staff support for a number of 
science and technology bilateral agreements with other 
countries. 

The Scientific Information and Publications Branch 
publishes and distributes scientific and technical 
documents for the department as well as for other 
institutions engaged in related work, ensuring an orderly 
flow of information from scientists to a diverse 
international community of users. 

Nearly 13,000 pages were printed in the Canadian 
Journal of Fisheries and Aquatic Sciences (formerly 
Journal of the Fisheries Research Board of Canada) and 
other series. Complementing the Journal were several 
bulletins and special publications whose topics ranged 
from the biology of the harbour seal and distribution of 
lampreys in the northern hemisphere to a synopsis of 
parasites of fishes in Canada. The Branch also produced 
publications on behalf of the Canadian Hydrographic 
Service and coordinated publication of 237 regional 
scientific and technical reports. 

In addition to answering more than 6,000 requests for 
information, the Branch continued to act as the Canadian 
input centre for the U.N. Aquatic Sciences and 
Information System (ASFIS), providing on-line access to 
the international biblioyraphic database, Aquatic 
Sciences and Fisheries Abstracts. 
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A translations program, in cooperation with the 
Canada Institute for Scientific and Technical Information 
and the U.S. National Marine Fisheries Service, provided 
175 translations of important articles to DFO scientists. 
Branch editors also provided advice on communicating 
scientific evidence to target audiences and assisted in 
developing cooperative international information systems 
and technology transfer. 

The Marine Environmental Data Services Branch 
continued to collect and dispense oceanographic data in 
response to national and international commitments. The 
most significant change for 1979-80 was the increased 
data output in respect of offshore hydrocarbon 
exploration programs in Baffin Bay, Davis Strait and the 
Labrador Sea. This resulted in the collection of data 
from ten drilling units (double that of the previous 
year) for the Wave Climate Study. A new initiative was 
undertaken with the development of a computerized 
inventory of OAS data holdings. 


In the Atlantic region, the Oceanographic and Marine 
Ecology Laboratories at the Bedford Institute of 
Oceanography (BIO) undertook various projects concerned 
with climate prediction, studies into industrial 
activities and their effect on the marine environment and 
fish stock management programs, and an examination of 
other problems related to offshore oil and gas 
development. 

Research continued into the physical and chemical 
oceanographic properties of the northwest Atlantic Ocean, 
especially in the area of the Canadian continental 
shelves. Results from the recently completed Shelf Break 
Program have led to a new understanding of the influence 
of the Gulf Stream on continental shelf waters and the 
role of physical processes in the biological system in 
the important fishing area south of Halifax. 

As part of the Labrador Sea Project, begun in 1976 
physical oceanographers continued to evaluate the 
seasonal and year-to-year variations in the Labrador 


current that affect the climate and fisheries of the 
area. 
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During the summer field season marine ecological 
studies were carried out from the Canadian Coast Guard 
icebreaker Louis St. Laurent and the BlO-based Baffin in 
Lancaster Sound and Ungava Bay respectively. Emphasis of 
the studies was on photosynthesis and the physiology of 
cold water phytoplankton populations, knowledge that is 
essential in assessing the impact of offshore oil 
developments. 

Chemical oceanographic measurements in the eastern 
Arctic, undertaken during the past year, have led to 
significant advances in knowledge relating to the 
distribution of nutrients, trace metals and organic 
materials in the water. Additional information on the 
amount of fresh water in Baffin Bay and the source of 
water masses has also been obtained. 

A major responsibility in the Lomonosov Ridge 
Experiment near the North Pole was the provision of 
navigational positioning data to all experimenters, using 
polar satellite-positioning techniques. 

An environmental study, begun in 1978, to predict 
ecological changes that could result from construction of 
a tidal power barrage in the Bay of Fundy was continued. 
Another Bay of Fundy study is aimed at predicting marine 
environmental changes resulting from the operation of the 
Point Lepreau nuclear power station. 

The dramatic breakup of the oil tanker Kurdistan in 
March, 1979, resulted in various instances of staff 
involvement, including the estimation of the speed and 
direction of oil movement; measurements of the 
distribution of oil floating on the sea surface and 
dissolved/dispersed within the water; the development of 
surface drifter techniques; the investigation of oil in 
near-shore sediments; observing the behaviour of oil in 
ice; and the identification of the source of oil in the 
marine environment. 

The region continued to assume major responsibility 
for physical oceanographic investigations by the Flemish 
Cap International Experiment into the factors that 
determine year-class success for Flemish Cap groundfish. 
Two cruises were made to the area to take temperature and 
salinity measurements, to recover and replace current 
meters and to deploy drifting buoys. Staff were also 
actively involved in the Gulf of Maine - Georges Bank 
Research Project on herring. 
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In March, 1980, the region hosted a National 
Fisheries and Oceans Climate Workshop, attended by 
representatives from industry, universities, the 
provinces and the federal government. Topics included 
research requirements as they concern climate variation 
in the ocean, and the way in which climate and the 
ocean/atmosphere system affect fisheries and marine 
ecology. 

An important acquisition for BIO technical facilities 
was a CDC Cyber 171 computer which replaces an 
obsolescent machine purchased in 1966. Construction of 
new buildings at the Institute, scheduled for completion 
in 1980/81, continued on schedule. 

In the Quebec region the biological oceanography 
group continued their systematic study of the spacial and 
temporal variability of the primary and secondary 
productivity of the St. Lawrence Estuary, taking monthly 
samples of water and plankton. A Department of Transport 
icebreaker was used for winter work. The chemical 
oceanography group concentrated on studies of the 
distribution of mercury and other trace metals in the 
waters and ecosystems of the Saguenay fjord. 

Central region expanded its biolimnological studies 
in the Great Lakes which were initiated after the 1978 
signing of the revised Canada/U.S. Water Quality 
Agreement calling for increased efforts in contaminants 
surveillance. In addition, considerable effort was 
devoted to studies of the many problems related to lake 
acidification and contaminants derived from the 
atmosphere. 

A survey in the Sverdrup Basin, conducted from the 
Panarctic oil drilling site "Whitefish" collected and 
evaluated data in respect of tidal and non-tidal motion 
in the archipelago. 

A major winter field operation began in early 1980 ir 
the James Bay/La Grande area to investigate changes to 
marine and estuarine environments brought about by 
hydro-electric developments. 

The fourth yearly erosion survey of the Great Lakes 
shoreline under a five-year federal-provincial monitoring 
program involved the re-measuring of 162 sites, totalling 
approximately 2,000 km of erodible shores. 

OAS vessels in the region made a significant 
contribution to the Search and Rescue program throughout 
the year, with Bayfield earning a special commendation 
from the U.S. Coast Guard for assisting in fighting a 
fire aboard a large lakes’ tanker. 
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In the Pacific region, developments over the year 
included the signing of a federal-provincial agreement to 
set up a Marine Technology Centre adjacent to the 
Institute of Ocean Sciences, devoted to the enhancement 
of high technoogy marine industry on the Pacific coast. 

In the area of Arctic physical oceanography, the 
Frozen Sea Research Group made several field trips to 
Bridport Inlet on Melville Island, the proposed liquid 
natural gas northern terminal for the Arctic Pilot 
Project. Other work included testing measuring 
techniques used to determine the heat flow from polynyas 
(areas of open water within ice fields), acquiring data 
to develop a computer model for sea ice motion in the 
Beaufort Sea, and studies into the physics of underwater 
well blowouts. In the area of instrument development, a 
“salinity sucker" (device for looking for ice crystals in 
water) has been constructed to assist in studying the 
phenomenon of super-cooling of waters beneath growing sea 
ice. 

Definitions and equations developed by staff designed 
to provide a consistent universal method of calculating 
salinity were accepted by the International Association 
of Physical Sciences of the Ocean at the International 
Union of Geodesy and Geophysics meeting in Australia in 
December, 1979. 

Work in chemical oceanography included establishment 
of a Marine Carbon Research Centre to consolidate efforts 
to assess the climatic effects of carbon dioxide and the 
ocean's role in the global carbon cycle. This included 
participation in an international cruise to study air-sea 
carbon dioxide exchange in the equatorial Pacific and 
conducting an experiment at Patricia Bay, B.C., to 
understand the marine carbon cycle. 

A new experimental system, Chemcell, capable of 
enclosing 375 cubic metres of sea water, was designed and 
constructed for joint work with scientists from France, 
Germany, Japan and the U.S.A. Marine hydrocarbon work 
was concentrated on an environmental baseline study at 
Kitimat harbour, while extensive research was conducted 
into various contaminants found in dredged spoils, mine 
disposal areas and marine sediments. 

In the area of Coastal Zone Oceanography a major 
field operation was mounted to study ocean circulation on 
the continental shelf and slope west of Vancouver Island. 
The data collected is to be coordinated with studies into 
deep water circulation in the Alberni Inlet. The year 
also saw the Institute of Ocean Sciences hosting a 
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workshop on Fjord Oceanography, funded by the NATO 
Advanced Studies Institute and attended by 102 
physicists, chemists and biologists from ten countries. 

November 1979, marked the official end of the 
observational year of the First GARP Global Experiment 
(FGGE). As part of this program, 368 buoys were deployed 
from seven countries, including Canada, in the southern 
hemisphere, and in the Arctic and equatorial waters, to 
measure barometric pressure and surface temperatures. An 
IOS staff member served as chairman of the committee 
which organized the buoy program and also managed the 
Buoy Control Centre in Toulouse, France. 

Various sea-surface temperature studies were 
continued to gain a better understanding of the influence 
of the ocean temperature upon weather and climate 
patterns. This year also saw continued participation in 
the Anomaly Dynamics Study of NORPAX, aimed at resolving 
the mechanisms responsible for the evolution of the 
thermal structure of the upper 300 metres of the open 
ocean. 

The Ocean Ecology Laboratory completed a full year of 
research cruises in the Pelagic Ecosystem Prediction 
Project off the west coast of Vancouver Island and in 
connection with the Coastal Oceanic Dynamics Experiment. 
Work is also being contracted for benthic studies into 
the toxicity levels for sludge worms. 


A successful year in hydrographic surveying and chart 
production was achieved, despite the impact of fiscal 
restraint. The majority of charts produced were new 
editions and reprints to update existing charts as a 
result of new surveys and the introduction of Loran-C. 
The hydrographic research activity, largely supported by 
funds from the Interdepartmental Committee on Energy, 
Transportation Section, concentrated on developing 
instrumentation to enhance the ability to obtain 
hydrography in Arctic waters. 

The most pressing survey priorities continued to be 
centred in the Arctic, where systematic surveys of tanker! 
routes are critical to the development of frontier oil 
and gas reserves. However severe ice conditions in 1979 


again disrupted the survey program in the Eastern Arctic,, 
as was the case in 1978. 
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The decentralization of chart construction continued 
in 1979 and it is confidently expected that the benefits 
of having cartographers and hydrographers working side by 
side will be readily apparent in a few years. Steps were 
also taken toward the end of the year to improve 
production facilities in the Québec Region. 

In the Atlantic Region, the Field Surveys Division 
undertook operations from the Bay of Fundy to the Eastern 
Arctic involving the CSS Baffin (along the Labrador 
Coast), the CSS Maxwell (Bay of Fundy and Labrador 
Coast), the MV Meta (St. Mary's Bay and Short Reach, 
Newfoundland), and three Canadian Coast Guard icebreakers 
(Eastern Arctic). 

Three Tidal Acquisition Telemetry Systems (TATS) were 
acquired and installed at the permanent water level 
gauging stations in North Sydney and Halifax, N.S., and 
Saint John, N.B. Work will continue on the installation 
of TATS gauges at major ports in Atlantic Canada as funds 
become available. 

In Central region, the St. Lawrence River survey was 
resumed after a delay of several years, with work 
beginning at Gananoque and continuing eastward to 
Rockport. Aerial hydrography project flights were made 
over a section of the surveyed area. A cyclical survey 
was made of the Trent-Severn Waterway charts. Despite 
ravaging spring floods, the survey of the eastern half of 
Lake Nipissing was completed. 

The problem of supplying suitable electric power for 
portable positioning systems during Arctic surveys was 
solved in 1979 with the development of a solar power 
system. A small easily-mounted solar panel, measuring 60 
centimetres square, supplies 24 volts directly to the 
transponders of Mini Ranger positioning systems. Work 
continued on the development of a larger system which 
would be capable of working under low sunlight 
conditions. 

"The Hydrographic Story” was well represented at a 
three-day open house at the Canada Centre for Inland 
Waters, Burlington, Ontario, by means of a series of film 
shows, posters, displays and demonstrations. More than 
20,000 visitors attended the event. 

In the Pacific region, fiscal restraint limited the 
extent of hydrographic surveys in 1979-80. The only 
major ship survey was conducted in the Laredo channel and 
sound to complete the modern surveys for the main 
ore-carrier shipping route to Kitimat. In addition a 
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shore-based party completed a first-time survey of 
Harrison Lake and River, both highly-used recreational 
areas. 

One of Pacific Region's smaller vessels, CSS 
Richardson, ranged over the entire British Columbia coast 
during the year, completing surveys of port San Juan, 
Mayne Passage, the Ucluth Peninsula area and surveys of 
Masset Inlet and the new Skidegate Channel ranges in the 
Queen Charlotte Islands. 

A major effort was mounted in conjuction with 
oceanographers to study the waters on and adjacent to the 
Continental shelf on the West coast of Vancouver Island, 
involving deployment of 35 current meters and 11 tide 
gauges. Four Tidal Acquisition and Telemetry System 
units were installed at Vancouver, Pt. Atkinson, Victoria 
and Bamfield. 

In the Quebec Region two survey programs were 
undertaken, one of Lac St. Jean and one of the small 
harbours along the coast of the Gaspé Peninsula. At CHS 
Headquarters another step in the progress towards 
automated chart production was reached with the 
publication of Chart 3457 (Nanaimo Harbour and Departure 
Bay, B.C.)- This new contour style matric chart is the 
first to be taken through all the stages of automated 
drafting. 

Another major accomplishment was the production of 
the General Bathymetric chart of the Oceans (GEBCO) sheet 
of the Arctic, which incorporated, for the first time, 
the results of many years of field work by the CHS and 
the Polar Continental Shelf Project. 

Work began in 1979 on the production of a gazetteer 

- of Undersea Feature Names. This will list all geographic 
features which are submerged at low water, together with 
the geographic coordinates and the chart, paper or report 
on which the feature appears or is referenced. 

The Chart Distribution Centre, opened five years ago 
in Ottawa, reported an increase in revenue of 20 per cent 
in 1979. Throughout Canada, a total of 508,661 charts, 
83,062 volumes of tide tables and 11,099 copies of 
sailing directions and small craft guides were 
distributed during the year. 

Of the 1,170 weekly Notices to Mariners issued during. 
1979; 400 were initiated by the Canadian Hydrographic 
Service. Requirements for chart corrections continue to 
be numerous: a total of 1,850,000 corrections were 
applied to 275,000 charts and 1,300 small craft chart 
correction lists were distributed to users. 
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Publications issued during the year included: 
Sailing Directions, Nova Scotia (S.E. Coast) and Bay of 


Fundy, 8th Edition; Sailing Directions, British Columbia, 


Volume 1. 1lth Edition; Sailing Directions, Labrador and 
Hudson Bay, 4th Edition; Small Craft Guide, British 


Columbia, Volume 1, 4th Edition; and Instructions 
Nautiques, Nouvelle-fcosse (Céte S.E.) et baie de Fundy, 


8iéme édition. 

The undoubted highlight of the year was the first 
International Hydrographic Technical conference held May 
14-18 under the sponsorship of the Canadian Institute of 
Surveying (CIS), the Canadian Hydrographers' Association 
(CHA), the Fédération Internationale des Géométres (FIG), 
and the CHS. Over 400 delegates from 35 countries, 
including 8 heads of hydrographic offices, met in the 
Government Conference Centre in Ottawa. Twenty-five 
papers were presented on the theme "The Development of 
Ocean Resources”. 

Concurrent with the conference the Joint 
International Hydrographic Organization 
(1HO)/Intergovernmental Oceanographic Commission (10C) 
GEBCO Guiding Committee met and reviewed the substantial 
progress being made on the Fifth Edition of General 
Bathymetric Chart of the Oceans (GEBCO). The IHO/FIG 
International Advisory Board of the Training of 
Hydrographers also met. Currently under consideration is 
the extent to which the “Standards of Competence for 
Hydrographic Surveyors" issued by the Board should be 
adopted by CHS and whether any changes in the Canadian 
training program are warranted. 

The Canada Lands Surveys Examination Regulations, 
which came into force in 1979 following amendments to the 
Canada Lands Surveys Act, extend the definition of 
"Canada Lands" to all of Canada's continental margins. 
The regulations recognize “Hydrographic Surveying” as 
co-equal with cadastral, geodetic, and photogrammetric 
surveying for granting a commission as a Canada Lands 
Surveyor. The board of examiners, increased from three 
to five, now includes the Dominion Hydrographer to 
represent hydrographic interests. The amended Act is 
important to hydrographers as it provides them with the 
mandate for delimiting Canada Lands under water and the 
authority to trespass on private lands in the conduct of 


their work. 
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On the following pages are summarized the 
accomplishments of the Department of Fisheries and 
Oceans (DFO) during the fiscal year 1980-81. To report 
adequately on every aspect of the department's 
widespread and varied activities and at the same time 
keep the text within manageable limits poses obvious 
difficulties. For this reason, only the broadest 
outline of many programs or research projects can be 
described. In most cases, however, fuller details may 
be obtained from reports published in the various 
regions. 

Under the Department of Fisheries and Oceans Act, 
the duties, powers and functions of the Minister of 
Fisheries and Oceans include (i) sea coast and inland 
fisheries; (ii) fishing and recreational harbours; 
(iii) hydrography and marine sciences and (iv) the 
coordination of the policies and programs of the 
Government of Canada respecting oceans. 

The department is composed of four main 
Organizational components: Atlantic Fisheries, Pacific 
and Freshwater Fisheries, Fisheries Economic 
Development and Marketing, and Ocean Science and 
Surveys. 

The objectives of Fisheries and Oceans are to 
ensure: 

- the comprehensive husbandry and management of 
Canada's fisheries resource base, through the 
protection, rehabilitation and enhancement of 
individual fish stocks and the aquatic habitat 
upon which these resources depend; 

- the “best use" of fisheries resources, through a 
variety of measures affecting when, where, how and 
by whom these resources are harvested, processed 
and marketed to obtain optimal social-economic 
benefits; 

- an adequate hydrographic survey and chart 
production program to enable hydrographic charts 
and other publications to be produced for safe 
navigation in Canadian waters; 

- the acquisition of the necessary knowledge base 
pertaining to oceanic processes and environments 
to support activities related to defence, marine 
transportation, the exploitation of offshore 
energy resources, and the management of the 
fishery resource and its aquatic habitat; 

- the provision of a national ocean information 
service; 

- the provision and administretion of a national 
system of harbours in support of commercial 
fishing vessels and recreational boating. 
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Operations of the department, which is highly 
decentralized, are carried out from Ottawa and regional 
offices and research establishments throughout Canada. 
A summary of the activities in fiscal year 1980-81 
follows. 
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Major efforts continued during the year to improve 
the stability and increase viability of the various 
Sectors of the fishing industry. Conservation measures 
within Canada's 200-mile fishing zones such as quota 
allocations, gear restrictions, limited entry and 
licence limitations produced encouraging results in 
rebuilding overfished stocks, particularly on the 
Atlantic coast, and gave rise to optimism for the 
future prosperity of the industry. 

Departmental priorities were again concentrated on 
measures to ensure the production of consistently high 
quality fish products to maintain Canada's pre-eminent 
position on the world market, with special emphasis 
being laid on the proper handling of fish aboard 
vessels and at the dockside. 

Despite some significant gains in both production 
and sales by some seafood products, the total market 
value of Canadian fisheries products in 1980 dropped 10 
percent over the previous year to $1.6 billion. Total 
landings amounted to approximately 1.3 million tonnes, 
compared to 1.4 million tonnes in 1979. Although the 
value of exports declined by roughly nine percent to 
$1.27 billion, Canada retained its position as the 
world's leading fish exporting country in dollar terms. 

The inland fisheries experienced a good year, with 
production increasing eight per cent to 53,000 tonnes 
for a total value of $47 million. at 

As a result of increased responsibilities arising 
from the growth of the domestic fisheries since 
extension of fisheries jurisdiction in 1977, the 
department took steps to improve planning and inter- 
regional coodination roles within Atlantic fisheries. 
More emphasis has been put on the development of 
long-term policies for the distribution of access to 
the available fisheries resource in order to foster 
economic viability of fishing enterprises, as well as 
to address matters respecting the conservation of the 

rce. 
ine sTHeRE major government industry seminars were held 
during the year under review. In September 1980, the 
Gulf Groundfish Seminar was held in Memramcook, New 
Brunswick, to develop a focus for the management and 
development for the groundfish fisheries for the Gulf 
of St. Lawrence. In early December, an Atlantic Snow 
Crab Seminar was held in Quebec City eee ae 

of policy for the management of orde 
hana is ee SAW a for the entire Atlantic coast. 
In mid-February 1981, an Atlantic Herring and Mackerel 
Seminar was held in Yarmouth, Nova Scotia, to examine 


Fisheries Management 


Ne Oo Sn ee Se Se 


these two fisheries and discuss future policy 
directions. In response to these seminars, discussion 
papers were developed outlining options for the long- 
term management of these fisheries. 

Development activities on the Atlantic coast were 
directed mainly toward more cost-effective harvesting 
of the resource, aS opposed to increasing volume. The 
harvesting capability appears to have developed to the 
extent that most available fish can be harvested with 
existing effort. However, with operating costs rising 
sharply, especially for fuel, gear and equipment, there 
is a greater awareness of the need to operate more 
efficiently. 

Projects carried out under the technology transfer 
program included a successful demonstration of improved 
energy efficient autoline/semi-automatic longline 
baiting systems, automated fishing reels and pair 
bottom trawl/seine techniques. Quality enhancement 
projects designed to improve the quality of landed fish 
were carried out aboard inshore fishing vessels in 
several communities throughout eastern Canada. These 
included the introduction and demonstration of improved 
holding and handling facilities for gutting, washing, 
icing, storage and unloading of fish. 

Other successful projects included the development 
of a "heat pump" system as an energy saving measure in 
the operation of mechanical salt fish dryers, prototype 
on-vessel shrimp processing equipment and an 
experimental scallop shucking machine. 

Commercial resource surveys were carried out 
directed at species such as crab, shrimp, scallops and 
lumpfish in areas outside those currently exploited, 
with a view to determining abundance and commercial 
distribution. 

; The inshore fish handling program which included 
the provision of infrastructure improvements in the 
form of net bag unloading, onshore hoists, truck 
loading units, insulated containers and ancillary 
equipment continued during the year. 

Programs under the broad title of "foreign 
arrangements" which resulted in significant benefits to 
the fishing industry included: (a) Newfoundland Inshore 
Fish Plant Delivery Program using chartered foreign 
vessels to harvest the northern cod stock for 100 per 
cent processing onshore at a time when many 
Newfoundland plants were seriously short of fish, 
especially as a result of the 1980 lockout/strike and 
(b) "Over-the-side" sales under which Canadian 
fishermen were permitted to sell fish directly to 
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foreign vessels where potential catches were surplus to 
the processing and marketing capability of Canadian 
industry or where no domestic market existed to provide 
an acceptable economic return to fishermen. 

Foreign vessels were also stationed off the coast 
of Labrador under charter to the Canadian Saltfish 
Corporation or the Newfoundland Fishermen's, Food and 
Allied Workers Union to purchase surplus cod and 
turbot. The Canadian Saltfish Corporation also had a 
vessel at Natashquan purchasing fish directly from the 
fishermen. 

Under the Newfoundland Bait Program, a total of 41 
bait depots and bait holding units were operational and 
the sale of bait to inshore line, lobster and crab 
fishermen amounted to 7 million pounds. 

In the Pacific region, demands on staff created by 
expanded enforcement duties and increasingly complex 
fisheries management issues continued to mount. This 
was reflected in the recruitment of 14 fishery officer 
trainees, four of which were native Indians. 

The year saw unprecedented closures for commercial 
and sport fisheries in order to conserve stocks of wild 
chinook salmon. Salmon and roe herring, the two most 
economically important species, suffered poor resource 
runs in 1980, and as a result total Pacific coast 
landings declined by 16 per cent, with landed values 
dropping to $182 million from the previous year's total 
Of $333)mi liljon. 

A major development during the year was the 
appointment of a Commission of Inquiry under 
Dr. Peter Pearse to study and make recommendations on 
the condition, management and utilization of the 
Pacific Coast fisheries. Preliminary recommendations 
are expected towards the end of 1981. 

The hake cooperative fishing arrangements with 
foreign countries, introduced in 1978, continued to 
provide increased benefits to Canadian fishermen and 
the West Coast economy generally. Hake landings by 
Canadian vessels in 1980 were valued at approximately 
$2 million. For the first time a foreign observer 
program was implemented, covering the cooperative and 
national hake fisheries. Under the program, observers 
monitor catches, take biological samples and report any 
infractions of regulations. 

A follow-up to the previous year's exploratory 
joint squid fishery venture between Canada and Japan 
took place off the West Coast of Vancouver Island. The 
main purpose was to determine the abundance of Squid 
and the feasibility of a domestic fishery. Preliminary 
findings indicate that it is possible to gillnet squid 
offshore with very little incidental catch of salmon. 
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Implementation of the Alaska halibut relocation 
plan was completed during the year, with 16 Canadian 
halibut longline vessels surrendering their halibut 
licences in return for assistance in relocating to 
other fisheries. Economic surveys carried out during 
the year covered groundfish exports, industry reaction 
to the groundfish management plan and a study of the 
financial state of the B.C. trawl fleet. 

Offshore fishery officers conducted 588 boardings 
and inspections during the year. This included 
inspections of 479 Canadian vessels, 9 American, 30 
Soviet, 20 Japanese, 7 Greek and 43 Polish. 

Technical research and development continued in 
four general areas: fish quality evaluation, handling 
and refrigeration, fish roe technology, and shellfish 
and marine plants. Fish quality investigations 
included evaluation of fresh and frozen storage 
characteristics of underutilized species such as hake 
and dogfish; developing a data base on which to predict 
when commercial species are at their highest quality 
for harvesting; and investigation of botalism problems 
associated with new developments in primary and 
secondary processing techniques. 

A practical system of cryoprotection to minimize 
the substantial wastage of salmon roe resource by the 
fishery is under development, as well as a study of the 
conditions for subzero holding of roe herring for 
extended periods. Other work included a survey of 
marine plants in B.C. for their polysaccharide 
extraction potential and development of the technology 
of live holding of shellfish aboard vessels. 

The Salmonid Enhancement Program (SEP), a multi- 
million dollar federal program developed in cooperation 
with the government of British Columbia, reached the 
height of its main development phase in 1980. Several 
years of biological, feasibility and engineering 
studies culminated in the construction of several major 
facilities during the year. Chilliwack hatchery was 
completed and operational, while the Nitinat hatchery 
was in final stages of completion. Other major 
developments, such as those at Pallant Creek, Tlupana 
Inlet and Tsolum River came into full operation. 
Initial construction began on hatcheries at Kitimat, 
and on Chehalis and Quesnel Rivers. Eighteen major SEP 
projects are currently in operation in British 
Columbia. 

Thirteen communities along the coast were 
contracted to carry out enhancement work, ranging from 
construction and operation of simple hatcheries to 
stream rehabilitation. In addition to more than 7,000 
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volunteers working on small enhancement projects 
throughout the province, SEP funds a public advisory 
group and the Salmonid Enhancement Board, a body which 
makes policy recommendations about the program. 

In 1980, 310.4 million juvenile salmonids were 
released from SEP facilities. The adult production 
(catch plus escapement) from these releases is expected 
to be 4.6 million fish, returning in the years 1981-87. 

In the inland fisheries, special projects included 
the determination of nutritive levels of commercially 
important species, an investigation of methyl mercury 
methodology and subsequent analyses of fish muscle 
tissue and liver from South Indian Lake and involvement 
in the analyses of a number of aquatic biota from the 
Eastern Arctic. 

The mobile fish plant operated in various 
locations through the western region and the mechanical 
winter fishing unit was modified and tested at a 
northern lake. A pilot plant to produce animal feed 
supplement was operated in Northern Alaska, while at 
Victoria Island, N.W.T., a saputit (fish weir) char 
fishery was succesfully demonstrated and operated by 
Inuit fishermen. A semi-portable continuous blast 
freezer was constructed and is ready for field testing. 

Production of whitefish roe was supervised, with a 
total of 6,000 pounds of roe being heat processed and 
canned for marketing and preservation trials. The 
suitability of parasitized whitefish and tullibee for a 
minced fish product was investigated. An automatic 
lift-gate mechanism for controlling water flows and 
fish migration patterns was installed on Lake ; 
Winnipegosis and tested satisfactorily. A quadriplex 
water reuse system was installed and tested 
satisfactorily in the Freshwater Institute at Winnipeg. 

Enforcement and surveillance activities were 
conducted throughout the Northwest Territories, with 
particular emphasis on the Great Slave Lake commercial 
whitefish fishery and the Cambridge Bay Arctic char 
fishery. With the increased number of fishery officers 
in the district, monitoring of domestic harvests of 
marine mammals, especially belugas and narwhals, 
continued to improve. Conservation education and 
consultations on fishery regulations were conducted 
through the N.W.T. with various hunters and trappers 
associations and native groups. 

In Ontario region tests for the presence of 
organochlorines and PCBs continued, and monitoring of 
Lake St. Clair commerial fish for mercury was initiated 
as a result of the opening of the lake to commercial 
fishing. An exploratory project to Study spawning 
stocks of Lake Nipissing herring was initiated, along 
with a study of field operations procedures. 
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The Sea Lamprey Control Centre, based at Sault 
Ste. Marie, Ont., continued its lamprey control 
activities on the Canadian side of Lakes Superior and 
Huron and throughout Lake Ontario. This included 
applying selective toxicants to 33 streams, estuaries 
and embayments to eradicate larval sea lamprey, 
surveying 460 streams to detect ammocoete populations, 
and the collection of spawning-phase and parasitic- 
phase lampreys to assess population levels. In 
addition, low-head barrier dams were constructed or 
rennovated on six tributaries as a control measure. 

Nationally, fish inspection activities, aimed at 
assuring the compliance of Canadian and imported fish 
and fish products to quality, packaging, labelling and 
safety requirements, continued during the year. 
Inspections were carried out at all levels of industry; 
aboard vessels, at landing sites, during transport, in 
processing plants and during storage at approximately 
the same level as last year. Certification of 
domestically produced products destined for export 
again increased due to the additional requirements of 
importing countries and buyers respecting quality and 
Sanitation assurances. 

Inspections of canneries for compliance to 
construction, equipment and operating requirements 
indicate improvements in West Coast canneries, while 
some canneries on the East Coast continued to be 
marginally acceptable. A plant rating and 
classification system is being developed which will 
facilitate inspection effort being directed to those 
plants which have problems meeting requirements. 

Rejections of domestically produced fish products 
were slightly higher than the previous year due to a 
large quantity of canned crab withheld from the market 
for the presence of "smut", or iron sulphide, formed by 
a chemical reaction between the crab meat and metal tin 
plate. Inspection of imported fish products resulted 
in the rejection of 308 lots, amounting to some 
955. OOP Gs 

_ A major program to improve the quality of Canadian 
fishery products was announced during the year. 
Requirements for fishing vessel certification were 
circulated to all vessel owners for comments. Joint 
industry/government technical committees began 
development of final product grade standards for 
groundfish and herring fillets. Codes of practice for 
handling fish at sea were developed for distribution to 
fishermen. 

_ Technological research programs were primarily 
designed in support of measures for fish quality 
Improvement and a few selected examples follow. 
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Investigations continued on the effects of 
handling methods on quality and yields of trap caught 
cod, and on methods of handling herring during glut 
periods. Problems encountered in the crab fishery 
resulted in quality assurance studies which produced 
practical recommendations for handling and storage to 
improve finished product quality. Investigations were 
initiated on the nature of, and possible solution to, 
the iodoform-like odor sometimes experienced in 
northern shrimp. 

The importance of the whitefish roe industry to 
inland fishermen has been demonstrated by increased 
market demand. Additional refinements to processing 
and packaging techniques have been introduced to 
improve the quality of this product. In the Pacific 
region, investigations have resulted in definition of 
the causes of mushiness in cooked Pacific hake, and of 
softness in smoked black cod. Continued improvements 
in the technology of roe processing are being developed 
for the primary industry, including investigations on 
hake roe as a potential new product. Among handling 
and refrigeration studies, the technique of partial 
freezing in refrigerated seawater has been developed 
and found to be effective for transporting canning 
grade salmon economically over long distances. 

In the area of fish habitat management, attention 
was focussed on developing a four-year multi-million 
departmental program to research fisheries problems 
associated with acid rain. Faced with mounting 
regional and international threats to vital fish 
habitat, a habitat program national revitalization 
project was initiated which is expected to take about 
two years to complete. 

On the East Coast, several significant habitat 
issues threatening important marine fisheries were 
dealt with, including contamination of lobsters near 
Belledune Harbour in New Brunswick from a local 
smelting operation. Canada again expressed strong 
opposition, based largely on the risk posed to local 
fisheries, to the proposed development of a large oi] 
refinery at Eastport, Maine. Concern about the 
potential loss of salmon and trout habitat prompted a 
departmental presentation before an environmental 
assessment panel on the proposed Lower Churchill hydro 
development in Labrador. Intensive fisheries 
ecological studies continued with respect to the 
various proposals for Fundy tidal power development, 
while crude oil from the Hibernia offshore field was 
tested for toxicity using capelin and cod. 
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Fisheries Research 


Industrial developments and transportation 
proposals in the Arctic caused departmental habitat 
staff to make presentations to the Federal 
Environmental Assessment and Review Panels and the 
National Energy Board hearings respecting two projects: 
Norman Wells oil field development/pipeline and the 
Arctic Pilot Project. In addition, marine ecological 
monitoring commenced at Nanisivik Mine on northern 
Baffin Island. Assessment and planning activities 
increased in the Beaufort Sea area as oi] and gas 
exploration intensified. 

Mining, hydro and forest industry activities 
occupied the attention of habitat staff in British 
Columbia. Considerable effort was devoted to the 
proposed Amax mine development in Alice Arm where 
Ministerial approval had previously been given to 
deposit untreated mine wastes directly into the sea. 
An independent scientific review panel was established 
to report to the Minister on this issue. The 
department took a firm stand on the Kemano hydro 
development and was granted an injunction by the 
Supreme Court of British Columbia to have flow levels 
increased to protect salmon runs. A forest harvesting 
handbook was produced to guide forest operators and 
fisheries field staff, and an intensified 
federal-provincial research program was established to 
resolve conflicts with fisheries inherent in steepland 
logging in the Queen Charlotte Islands. 


Fisheries research provides the knowledge base and 
advice needed for the effective husbandry of resource 
Species, including finfish, shellfish, crustaceans, 
marine mammals, marine plants and the aquatic habitat 
On which they depend. Scientific data from 
departmental programs is used in the establishment of 
catch quotas, development of regulations, conclusion of 
intergovernmental agreements, design of enforcement 
programs and other areas of decision making within 
fisheries management. In addition, information and 
advice on the resource base are provided directly to 
the fishing industry and related enterprises. The 
biological monitoring of fishery species, population 
Survey cruises, associated data analyses and population 
modelling of fishery resources constitutes more than 50 
per cent of the research effort in the three Atlantic 
regions. Advice is also provided to competing users of 
aquatic habitats on the potential effects of their 
activities on the aquatic environment. 

The Resource Services Directorate in Ottawa 
functions as a forward-looking conceptual centre with a 
national perspective. It encourages innovation and 
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emphasizes cost-effectiveness in evaluating ongoing and 
future fisheries research programs. Staff served as 
Commissioners of the International Whaling Commission, 
the Inter-American Tropical Tuna Commission and the 
International Commission for the Conservation of 
Atlantic Tunas. The directorate organized an 
international workshop on "Research Vessel Bottom Traw] 
Surveys" and a departmental workshop on “Atlantic 
Salmon Resource Assessment"; updated the Atlantic 
Resources Prospects document to 1987; and has been 
actively involved in establishing new mechanisms for 
transfer of science and technology from DFO 
laboratories to industry. In response to Canada's 
concern about acid rain, the department implemented an 
accelerated and expanded program to assess the impact 


of acid rain on freshwater and anadromous fishery 
resources. 


In the Newfoundland Region up to 80 per cent of 
research activities are devoted to biological 
monitoring of fishery species, population surveys, 
population modelling and resulting stock assessment 
that constitute the basis for advice to manage the 
fisheries from coastal Newfoundland and the Grand Banks 
in the south to the Labrador Sea and Davis Strait in 
the north. New biological thrusts within the 
groundfish program included an expanded resource survey 
program, food and feeding studies, cod and Greenland 
turbot tagging, stock discrimination studies and a 
program aimed at determining the distribution and 
abundance of juvenile flatfish. Aerial photography, 
using both daylight (with special water-penetrating 
film and night-time photography (with low-light level 
intensifiers) was tested as a means of estimating 
abundance levels of capelin during the beach-spawning 
period. 

A large scale squid tagging program was completed 
involving nearly all sector areas of the Newfoundland 
coast as a means of assessing migration routes and 
exploitation rates. A systematic aerial survey of 
whale populations in the coastal and mid-shore areas 
was conducted for the first time in 1980, aimed at 
providing real-time estimates of the abundance of 
various whale populations. 

Anadromous and freshwater research concentrated 
on the monitoring of stock size and improvements in 
fisheries catch statistics. New programs were 
initiated to study the juvenile Atlantic salmon 
production of various stream habitats. Regional 
scientists played a major role in reassessing the 
impact of the West Greenland salmon fishery on Canadian 
stocks. 
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A milestone was reached in the Atlantic salmon 
enhancement program on the Exploits River where fry 
stocking succeeded in increasing production from about 
10,000 fish in the mid-1970's to 30,000 in 1980. 

In another project, juvenile Atlantic salmon were 
successfully reared to the smolt stage in three smal] 
natural lakes. Considerable progress was made in 
planning a long-term salmonid enhancement program for 
Newfoundland-Labrador, involving a number of federal 
and provincial agencies. 

The capability to use ocean climate indices as 
tools in the management of fisheries was expanded. 
Several significant achievements were made with respect 
to the use of population genetics theory and 
biochemical analysis techniques to provide independent 
testing of various stock discrimination hypotheses. 

In the Maritimes, a large body of biological and 
statistical data including that collected by DFO 
research vessels, by the International Observers 
Program and by observers deployed aboard domestic 
vessels, was used to prepare stock assessments of 
groundfish, pelagic fish and invertebrate species. 
Tagging programs on cod and juvenile pollock were 
conducted to better define stock units for management 
purposes. The underwater vehicle, BRUTIV, was used to 
investigate herring school behaviour and fish 
orientation during day and night. Other work on marine 
fish included a cooperative exploratory fishing survey 
for Atlantic saury with U.S.S.R. scientists, a two- 
month survey for swordfish from Cape Hatteras to the 
Grand Banks, an analysis of log record data from the 
bluefin tuna sport fishery in the Gulf of St. Lawrence, 
the Scotian Shelf Ichthyoplankton Program, and a 
combined field, laboratory and mathematical modelling 
approach to address species interaction questions. 

The research program on marine mammals 
concentrated on determining population structure, 
migration patterns and population trends of the grey 
seal which is a pest and competitor to fishermen, as 
well as the primary vector for codworm. 

Invertebrate population assessment projects 
included studies of the offshore and inshore squid 
(Illex illecebrosus); surveys and tagging studies of 
scallop populations on Georges Bank, Scotian Shelf, in 
the Bay of Fundy and in Northumberland Strait; various 
mussel and oyster research and enhancement programs; 
assessment of lobster populations around Grand Manan 


and elsewhere; and snow crab assessments around Cape 
Breton. 
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A three-year field study to evaluate different 
harvesting Strategies for Irish moss was completed, 
while a kelp harvesting management model is being 
developed to evaluate optimum Strategies. A study to 
assess the contribution of macroalgae to commercial 
fisheries and, ultimately, to provide advice on 
multispecies resource management was initiated. 

Biological advice was provided to fisheries 
managers on various freshwater (mainly brook trout) and 
diadromous species (mainly Atlantic salmon, but also 
alewife, blueback herring and striped bass). The 
region's 12 hatcheries produced a total of 1.4 million 
young fish (Atlantic salmon, brook and rainbow trout, 
and landlocked salmon). Efforts to develop an improved 
Strain of trout brood stock are continuing. A solar 
space and process-water heating system was constructed 
for the Cardigan, P.E.I. hatchery. Design and 
contruction of eight new fishways was approved. An 
inspection and reporting system for 166 fish-passage 
facilities was implemented. 

Other studies included evaluation of commercially 
important species in Cumberland Basin that would be 
affected by the development of tidal power at the head 
of the Bay of Fundy. The likely effects of ocean 
dumping on herring spawn and larval survival, and the 
effect of forest clear-cutting on fish growth in the 
Nashwaak watershed were studied. Projects on lobster 
included experimental culture, selective breeding for 
management work, and claw immobilization to reduce 
injury and death in communal tanks. Salmon genetics 
research to develop strains of salmon with traits 
appropriate for sea ranching was continued. 

In Quebec, research programs supplied management 
information on Gulf of St. Lawrence pelagic fish 
(herring, capelin) and crab stocks. One highlight was 
the finding that snow crab abundance may be controlled 
by cod predation on young crabs. Studies of Gulf 
coastal marine ecosystems, aimed at improving long-term 
predictive capability for stocks dependent on those, 
were continued. A major program, directed at assessing 
the nature and extent of acid precipitation impacts, 
was begun; extensive field surveys of rivers and lakes 
were carried out. 

Marine mammal work in the Gulf of St. Lawrence 
continued on the feeding and reproduction of harp seals 
and tagging of young hooded seals. In the Arctic, 
studies continued on the ecology and population 
dynamics of ringed seals, and on the population 
assessment of beluga and their behaviour in relation to 
impact of proposed icebreaking super-tankers. Arctic 
marine ecosystem studies concentrated on the flora and 


Fisheries Management 


teens. 2 ee eS ae 


fauna on the underside of the ice, on the ecology and 
energetics of the dominant zooplankton species, and on 
the important role of bacteria in the arctic biological 
energy cycle. 

The Resource Services Branch in the Pacific region 
was re-organized to provide a more flexible and 
responsive service to fisheries management. New 
techniques which have been developed for ageing fish 
were applied to other species with equal success. 

One of the major biological breakthroughs was the 
highly successful herring impoundment program, in which 
it was shown that not only could herring be kept for an 
extended period, but that high roe weight to body 
weight ratios could be maintained for a month or more. 
This has opened the way for alternative harvesting and 
management strategies and further research is planned. 

Other biological successes included a refinement 
of the use of parasites as stock identifiers for 
management of the Barkley Sound sockeye fishery; the 
development of a non-destructive detection of Henneguya 
cysts in salmon, and an analysis of the incidence and 
effect of “Kudoa" in inshore and offshore stocks of 
Pacific hake. Intensive work on hormonal control of 
sex of hatchery salmonid stocks continued. The 
possibility of practical control has now been proven 
and this will enable hatcheries to optimize their 
production in terms of returning stocks. 

New insights were discovered in the transmission 
and control of bacterial kidney disease in hatchery 
fish. Many responses were supplied to management in 
the whole field of fish health, disease control and 
diagnostics. 

Among other research work, increased emphasis has 
been placed on salmonid genetics. 

In the Western region, long-term investigations 
continued in areas of arctic char ecology and 
productivity, lake whitefish population genetics, 
nutrition of hatchery-reared fish, and water 
chemistry. Studies were continued into intensive fish 
culture, prawn culture, as well as the use of rearing 
ponds and novel hatchery methods for the culture and 
enhancement of commercially-exploited species. 
| A significant highlight was the organization of an 
international symposium on Arctic char. Scientists 
from ten countries participated, and proceedings will 
be published as a formal report. The fish pathology 
unit was actively involved in research and diagnostic 


investigation of diseases of trout, lake whitefish and 
walleye. 
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The regulation and monitoring of the fisheries of 
the Northwest Territories continued with emphasis on 
the commercial fisheries for lake whitefish in Great 
Slave Lake and for arctic char in the region of 
Cambridge Bay, as well as the sport fisheries of Great 
Bear Lake and the east arm of Great Slave Lake. 

Studies on the experimental harvesting and 
exploitation of lake whitefish in the Chitty Lake area 
near Yellowknife and of walleye in the Heming Lake area 
of Manitoba were also pursued. 

Studies toward understanding the ecological 
importance of the contamination of natural freshwater 
systems by acid precipitation, heavy metals and 
radionuclides were emphasized at the Experimental Lakes 
Area near Kenora, Ontario. At the Southern Indian Lake 
research station, the effects on the fishery of the 
impoundment of Southern Indian Lake and the diversion 
of the Churchill River for hydroelectric development 
were studied. Limnocorral experiments were begun, 
aimed at determining key sources, processes and 
organisms involved in the post-impoundment mercury 
contamination of the Southern Indian Lake system. 

In Ontario, studies of the Great Lakes continued 
in three major areas: primary production and aquatic 
contaminants, pathways and toxicity of contaminants, 
and ecology of flora and fauna. During the year, the 
ecosystem program implemented a major effort in 
assessing the impact of acid rain on headwater lakes in 
Ontario and together with other government agencies 
commenced a full scale analysis on the effects of 
acidification on the Turkey Lakes watershed north of 
Sault Ste. Marie. Other work involved assessment of 
the incidence of fish tumours and on the incidence of 
constricted gonads in male lake trout in the Great 
Lakes. 
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In the area of economic policy development, the 
Economic Research Group completed a sectoral analysis 
of the Canadian fishing industry in order to_ improve. 
the department's understanding of major problems facing 
the industry. A preliminary report was completed on 
the socio-economic implications of oil.and gas 
development, particularly as it relates to fishing 
costs and effect on fishing communities on the Atlantic 
coast. Work continued on background studies related to 
the George's Bank boundary dispute. 

Discussion papers were completed on alternative 
means of allocating total allowable catches to fishing 
enterprises and work was also initiated in support of 
the federal government's negotiations with the USA on 
the impact of acid rain on Canada's fisheries 
resources. A study of the estimated socio-economic 
costs of the impact of acid rain is in progress. 

A recreational fisheries survey was conducted with 
the assistance of all ten provinces, resulting in the 
publication of various papers concerning the scope and 
value of recreational fisheries. Analysis and research 
continued on comparative benefits of recreational and 
commercial fisheries. 

The Statistics and Analysis group continued to 
examine the industrial structure of the fishing 
industry, particularly the Atlantic groundfish 
industry. By means of surveys and studies, information 
is being acquired on matters related to rising energy 
costs, processing capacity, fishermen's incomes, 
product quality, and other financial and economic 
indicators. A variety of statistical summaries and 
reports were published to meet the needs of 
departmental management, the fishing industry and the 
international community. 

_ The Policy Development and Strategic Planning 
group, which acts as a focal point for dealing with 
short and longer term economic issues affecting the 
department as a whole, organized two seminars during 
the year. These brought together academic and 
government economists from across Canada to compare 
methodological approaches and to review economic 
development priorities. 

Under the Fisheries Improvement Loans Act, 
administered by the department, some 1,158 loans, 


ees to $23.2 million, were registered during the 
Ce 
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Departmental staff continued to provide management 
and support services to the Fisheries Prices Support 
Board. Due to favourable market conditions, no 
deficiency or price stabilization programs were 
authorized during the year. However, the Board 
continued to act as procurement agent for fishery 
Products required for international food aid and 
development programs, administered by the Canadian 
International Development Agency (CIDA) and the World 
Food Program (WFP). In 1980-81, canned mackerel 
purchases totalled $1,449,079. By the year end, the 
Board had recouped $916,637 through sales to CIDA for 
cs World Food Program and held an inventory valued at 

DIZ oee 

The Fishing Vessel Insurance Plan insured 7,776 
commercial fishing vessels, for a value in the area of 
$192.2 million. Some 451 claims were settled for a 
total indemnification of approximately $4.6 million. 

The Fishing Vessel Assistance Program was 
responsible for the granting of $8,490,661 in subsidies 
for the construction of 548 fishing vessels under 75 
feet in length. Of this total, 324 vessels were for 
use in the Atlantic fishery and 224 for the inland 
fishery. 

cross contact was maintained with the Foreign 
Investment Review Agency and assessments provided for 
each proposed investment in the fisheries sector 
involving foreign capital. The number of cases handled 
remained at approximately the same level as last year. 

Work of providing departmental input to the 
Department of Regional Economic Expansion's assessment 
of the more significant incentive grant applications 
in the fisheries sector continued. An increase was 
noted in the liaison work with other departments and 
agencies as matters such as unemployment insurance, 
excise and income taxes and regional development 
assumed additional significance for the fishing 
industry during the year. 

In the area of Marketing Services, initatives were 
taken to assess and stimulate demand for food fish 
products in both domestic and export markets. This 
included support to a Fish and Seafood Month Campaign 
and promotional initiatives designed to increase the 
per capita consumption and consumer awareness of fish 
and seafood products. Work continued on a worldwide 
fisheries marketing study, designed to monitor the 
supply and demand situation on a global basis and 
assess potential competition for Canadian products on 
world markets for the year 1985. 
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The Fisheries Food Centre continued to be the 
focal point of consumer education and promotion. 

Within Canada, the Centre organized exhibitions, 
seminars, demonstrations, radio and television 
programs. Recipe brochures were distributed among 
consumers, retailers and institutions and the Centre 
participated in product promotions in the United States 
and Europe. Work continued on the program of 
developmental, experimental and testing activities for 
fishery products, utilizing both traditional and 
underutilized species in accordance with consumer needs 
and preferences. 

Market research and outlook activities included 
on-going measurement of domestic and foreign markets 
for fishery products, monitoring changes in supply, 
demand and prices, and preparation of both short and 
longer term market forecasts. Regular market bulletins 
and special reports were prepared to assist both the 
fishing industry in market planning and government and 
Crown corporations in formulating appropriate 
policies. Regular market bulletins were expanded to 
include coverage of groundfish, pelagics, shellfish, 
and freshwater fish. 

Other major activities included further studies of 
domestic consumption patterns, quality grading, 
channels of distribution, a fish export catalogue, the 
coordination of metric conversion within the 
Department, development of a domestic market bulletin 
to include retail price analysis, import tracking, 
etc., a new monthly publication of indicative European 
prices for fisheries products, extensive government/ 
industry consultative sessions on the issue of "orderly 
marketing", and a major presentation to the annual 
meeting of the Fisheries Council of Canada on world 
market prospects to 1985. Staff also took part in 
various federal/provincial consultative sessions on 
domestic promotion and other marketing activities and 
produced statistical analysis of market trends and 
developments in major geo-political areas such as the 
EEC, other Western European countries, the Caribbean, 
the East Bloc, Southeast Asia, South America, and 
Africa. 

In the area of international activities the 
International Fisheries Relations branch continued to 
play a key role in the United Nations Law of Sea 
Conference to protect Canadian interests and 
conservation principles, in particular by a renewed 
Mey to protect stocks in the area beyond 200 

Work with 11 international fisheries commissions 
continued, as did implementation of bilateral fisheries 
agreements directed at improving fisheries management 
and securing advantages for the Canadian fishing 
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industry related to the Canadian 200-mile limit. 
Significant arrangements were established particularly 
with Spain and Portugal, to develop new markets for 
Canadian fish products. 

Accord was reached with the EEC, subject to 
approval by the authorities of both Parties, on a long 
term agreement to provide guaranteed allocations of 
certain stocks to the Community until 1986 in return 
for improved tariff treatment for products from fish 
Species in which Canada has important interests, and a 
limitation of the Greenland salmon fishery. 

The Branch continued its key role in achieving 
Canadian objectives in the Northwest Atlantic Fisheries 
Organization, with continued success in establishing 
conservation measures (in particular, safe total 
allowable catch limits) and Canadian allocations in the 
area beyond the Canadian 200 mile limit. 

Some progress was made in discussions with the USA 
on development of a comprehensive Canada/United States 
Pacific Salmon agreement. Interim arrangements were 
concluded with the USA to resolve the dispute over 
fishing for albacore tuna on the Pacific coast and a 
new treaty was negotiated subject to ratification. 

With respect to east coast relations with the U.S.A., 
following withdrawal of the East Coast Fisheries 
Agreement from further consideration by the U.S. Senate 
in March, 1981, work began on the issues of 
"delinkage", i.e. towards a decision on whether to 
refer the Gulf of Maine boundary dispute to the 
International Court of Justice, and conservation of the 
Georges Bank stocks in the interim. 

The Trade and Development Branch was responsible 
for developing the trade aspects and assisting in the 
negotiation of the long-term agreement with the 
European Economic Community referred to above, and is 
continuing to expand its analysis of the trade 
opportunities for fisheries products in these markets. 

The Branch continued to assist in the development 
of new markets in Spain, Portugal and Eastern Europe 
and also continued to monitor the activities of third 
parties as to the possible effect on Canadian exports. 

The 1980 squid market was a difficult one and the 
branch was active in co-ordinating efforts to alleviate 
the situation. Improved reporting and communications 
procedures on market changes and the domestic squid 
situation were initiated. Bilateral negotiations with 
Japan resulted in a purchase commitment which should 
reduce to some extent the market uncertainty for 1981. 
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The Branch continued to deal with threats to 
Canadian trade, such as those posed for the lobster 
industry by the possibility of import restrictions by 
the U.K. Particular attention was directed to markets 
for underutilized species such as mackerel, and to ways 
of assisting the development of Canadian trade in these 
species. 
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The Ocean Science and Surveys (0SS) sector of the 
department is responsible for national programs in 
oceanography and marine ecology including the 
acquisition and dissemination of ocean-related data and 
information and the surveying and charting of navigable 
waters in Canada's coastal and inland areas. 

At headquarters, the Marine Sciences and 
Information Directorate carries out its 
responsibilities through the Ocean Science Affairs 
Branch, the Marine Environmental Data Service and the 
Scientific Information and Publications Branch. The 
policy formulation, coordination and main production 
elements of the Canadian Hydrographic Service are also 
located at headquarters. 

Oceanographic and hydrographic field programs are 
Supervised from regional offices based at the Bedford 
Institute of Oceanography, Dartmouth, N.S.; the 
Institute of Ocean Sciences, Sidney, B.C.; the Bayfield 
Laboratory for Marine Science and Surveys, Burlington, 
Ont.; and the Champlain Centre for Marine Science and 
Surveys, Quebec, Que. 

A summary of the year's OSS activities is as 


follows: 
Marine Sciences and The Ocean Science Affairs Branch provided a focus 
Information Directorate for various national and international matters related 


to oceanography, such as the development of 
oceanographic policies for senior management and the 
provision of oceanographic information and advice to 
committees and working groups. Areas of concern 
included offshore oi] and gas exploration policy, 
various Arctic marine transportation issues, amendments 
to the Canada pe eS Act, contingency planning and a 
study on the development of Ocean Information 
Services. The Branch also provided an OSS focus for 
the Unsolicited Proposal program of the Department of 
Supply and Services, the Cooperative Programs with 
Industry (COPI), the departmental science subvention 
program to Canadian universities, funds for research 
contracts in support of the Ocean Dumping Control Act 
and departmental participation in the National Sciences 
and Engineering Research Council's post-doctorate 
fellowship program. On the international scene, input 
and personnel were provided to many ocean-related 
intergovernmental activities such as those of the 
Intergovernmental Oceanographic Commission (I0C), the 
London Dumping Convention and the International Council 
for the Exploration of the Seas (ICES). 
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The Marine Environmental Data Services (MEDS) 


Branch continued to collect 


and dispense oceanographic 


data in response to national and international 


commitments. 


A major milestone was reached during the 


year with the implementation of a policy for 
oceanographic data management, based on a scheme of 
national and regional data archives and a national 


inventory of OSS data holdings. 


The Canadian Marine 


Data Inventory (CAMDI) has been designed to provide a 


computer-based catalogue of marine data. 


A prototype 


base has been developed for the project and work 
started on entering information. 

Another MEDS activity was sponsorship of a 
worldwide questionnaire for IOC under which 1,379 
research institutions in more than 100 countries were 


canvassed on their interest 


exchange of ocean biological data. 
indicated generally high interest. 


in the international 
The survey 
Steps were taken to 


make MEDS more accessible to the Canadian marine 
community, including development of a user guide to 


services and an information 


Circular. 


The Scientific Information and Publications Branch 
continued to act as the department's national focal 


point for scientific and technical information. 


Drie Us 


capacity as publisher, the branch produced and 
distributed about 12,000 printed pages during the year, 
including the widely-read monthly publication Canadian 
Journal of Fisheries and Aquatic Sciences. 
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Other results of scientific research were reported 


in the Bulletin and Special 
research endeavours of more 
in the four national Report 
as Sailing Directions, Tide 
Water Levels were published 
Hydrographic Service. 


Publication series, while 

regional interest appeared 
series. Such publications 
and Current Tables and 

on behalf of the Canadian 


To ensure the orderly flow and easy accessibility 
of scientific information, the branch continued to work 
toward developing and building data bases and to index, 
exchange and translate scientific and technical 
information in cooperation with the Canada Institute 
for Scientific and Technical Information and the U.S. 


National Marine Fisheries Service. 


Through its 


function as the national focal point and input centre 
for the Aquatic Sciences and Fisheries Information 


System sponsored by FAQO/I0C, 
access to nearly 90,000 titles. 


it afforded Canadians 
In addition more than 


6,000 individual requests for information were answered 


during the year. 
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Oceanography _ Activities conducted from the Institute of Ocean 
Sciences, Sidney, B.C., involved programs in coastal 
and offshore Pacific waters, as well as a significant 
portion of the western Arctic, including the channels 
of the Arctic Archipelago. 

Among major accomplishments in ocean physics was 
the successful completion of the polynya experiment to 
measure heat transfer through open water areas during 
the Arctic winter, the conclusion of the main part of 
the study of the continental shelf off Vancouver Island 
and completion of the observational phase of the Storm 
Transfer Response Experiment (STREX) around Ocean 
Weather Station P. 

Circulation studies were conducted in Alberni 
Inlet and Knight Inlet, as well as in Babine Lake where 
the problem of lake restratification in winter was the 
main focus. A sonar device for remotely sensing 
Currents at ranges up to a few hundred metres was built 
and tested; work on a more advanced model is currently 
under way. 

The third year of field study of the Dundas Island 
polynya was completed in cooperation with groups from 
Bedford Institute of Oceanography and the Atmospheric 
Environment Service of Environment Canada. A workshop 
involving the three participating scientific groups is 
planned. 

Intensive studies of the oceanography of the 
Beaufort Sea continued and plans were made for a new 
field operation in 1981. A further oceanographic 
Survey was carried out in Bridport Inlet, proposed site 
for a liquid natural gas tanker terminal. Studies of 
the physics of deep oil well blowouts were also 
continued. 

Among the technical developments, construction of 
the "salinity sucker", a device for measuring ice 
crystal content and supercooling in seawater, was 
completed and tested in conjunction with the polynya 
field operation. Construction of a more sophisticated 
model is planned. The Practical Salinity Scale 1978, 
developed by IOS staff, has now been adopted by all the 
major international oceanographic organizations and is 
recommended for exclusive use in reporting all salinity 
data as of January 1, 1982. 

Field operations of the Coastal Ocean Dynamics 
Experiment (CODE), designed to provide detailed 
knowledge of the spatial and temporal variability of 
currents, winds, sea level and water properties off the 
west coast of Vancouver Island, were concluded in 
mid-September. Preliminary results are expected to be 
available by mid-1981. 
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Other work included studies of seiches (long 
waves) in Juan de Fuca Strait, a survey of currents at 
the approaches to Vancouver harbour, and a data study 
of variations of the steric sea level off the Pacific 
coast. 

In the area of numerical modelling, a major 
project was initiated at the request of the World 
Meteorological Organization and the United Nations 
Development Program to develop tidal and storm surge 
models for the Bay of Bengal. The main objective is to 
produce a surge prediction model for operational use by 
the Bangladesh Meteorological Department. 

Collaboration with the National Oceanic and 
Atmospheric Administration (NOAA) and the University of 
Hawaii on problems related to tsunamis (seismic sea 
waves) continued, and a paper on a newly-devised 
tsunami magnitude scale was published. 

The remote sensing group continued its work 
involving air and ship measurements of surface 
chlorophyll concentration off the west coast of 
Vancouver Island. Mapping of this “primary” 
productivity is important in understanding the ecology 
of fish. A series of flights was held during the year 
to test the feasibility of mapping chlorophyl!1 
abundance by means of the fluorescence signal from high 
altitudes or from space vehicles. 

Other projects included development of radar 
tracking and radio location for drifting buoys, and 
adaptation of a Loran-C receiver for use in aircraft. 

Work of the Research and Development Division, 
Central Region, reflected a shift in priorities 
from Hudson Bay and James Bay to the high Arctic. 

With the increased likelihood of tanker traffic 
through the Northwest Passage in the near future, the 
division initiated studies of oceanographic processes 
in strategic Barrow Strait, and began long-term 
monitoring of currents. These studies have been 
endorsed by the Working Group on Northwest Passage 
Oceanography. 

There also were significant developments in 
Instrumentation for use in the high Arctic. A system 
known as G-UMPS, a gyrocompass-oriented current meter 
and CTD (conductivity, temperature, depth) profiler, 
was designed and built by the division and successfully 
used in Barrow Strait. In addition, a computer- 
operated, torpedo-like device dubbed "The Seal" was 


developed under contract to string cables under the ice 
from one hole to another. 
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Baseline information and impact of hydroelectric 
developments on the Hudson/James Bay system were 
documented by division staff in several papers prepared 
for presentation at a symposium in Guelph, Ontario, and 
plans were made to use the Coast Guard vessel william 
Alexander to collect water samples, gather CDT data and 
set current meters in Hudson Bay and Hudson Strait. 

Under the aegis of a Canada/Ontario agreement, 
erosion profile data collection continued to develop a 
better understanding of erosion processes in the Great 
Lakes system. An interim report was prepared 
documenting short-term erosion rates needed for 
Shoreland planning and calculating building setbacks. 

The Great Lakes Biolimnology Laboratory reflected 
continued studies in support of the 1978 Canada-U.S. 
Great Lakes Water Quality Agreement and initiated two 
Studies reflecting concern for the impact of 
contaminants on biota, the first involving fish health 
assessment and the second studied the aquatic effects 
of long range transport of atmospheric contaminants. 

Central region vessels were involved in numerous 
search and rescue operations, including a harrowing 
incident in the North Channel of Lake Huron where the 
research vessel Nautilus rescued a boater who had been 
in the water for 17 hours. A new welded steel vessel, 
CSL Shark, was acquired during the year. 

Staff provided assistance to the Cousteau 
Society's research ship Calypso, which operated in 
western Lake Ontario on two occasions, filming the 
U.S. warships Hamilton and Scourge which were sunk 
during the war of 1912. 

The region's participation in the Toronto 
International Boat Show was again highly successful, 
largely due to a staff-devised "Order of the Bent Prop" 
test and certificate offered to members of the public. 

Oceanographic research programs in the Atlantic 
region addressed long-term national problems, such as 
climate prediction and year-to-year weather changes, as 
well as urgent problems related to current industrial 
activities. These latter areas included prediction and 
management of fish stocks, contamination and 
modification of the marine environment and the 
engineering difficulties of offshore oi] and gas 
development. 

A study concerned with the processes taking place 
at the ocean-atmosphere boundary and in the oceanic 
mixed layer was completed during the year. Data for 
this study was obtained from various sensors installed 
on a specially-built platform moored off the entrance 
to Halifax harbour and the results will be important in 
dealing with a number of marine problems, particularly 
those caused by ocean waves and sea ice. 
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Another project involving an extensive analysis of 
data collected in earlier years concerned the 
circulation of the Gulf Stream to the south and east of 
the Tail of the Grand Banks. Results of this study 
will lead to a better understanding of ocean climate. 

To meet the needs of the offshore oi] and gas 
industry, considerable effort was devoted to the 
production of analyses based on some 10 years of 
oceanographic observations at a number of ‘drilling 
sites. One ongoing study is into various types of 
drifters, such as cards, bottles, tracker buoys or 
satellite drifers, that would provide valuable 
information for predicting oil movement in the event of 
an oil spill or blowout. Staff also conducted research 
into mooring technology, particularly as it affects 
moored current meters, and, in cooperation with 
industry, four test moorings were installed at the 
Hibernia drilling site to study the long-term corrosion 
of various materials. In other work, iceberg drift and 
current meter data acquired on exploration platforms on 
the East coast are being used to develop a mathematical 
model of the movement of icebergs close to a platform. 

Studies of trace metal behaviour in the Gulf of 
St. Lawrence have resulted in a much clearer picture of 
the mechanisms of transportation and sedimentation of 
metals in estuarine environments, while another study 
has identified the distribution of nutrients in the 
major passage of the Canadian Arctic Archipelago. 

Other research work sought a new understanding of the 
process of recruitment to fish stocks. 

The region's major oceanographic vessel, the CSS 
Hudson, spent the period July-November 1980 on a multi- 
disciplinary cruise to the eastern Arctic, involving a 
study of the biological oceanography of northern Baffin 
Bay and Lancaster Sound. During March, 1981, while CSS 
Hudson was en route from BIO to the Beaufort Sea via 
the Panama Canal to undertake hydrographic surveys 
related to oil and gas developments, the opportunity 
was taken by marine ecologists to study the dynamics of 
a planktonic ecosystem at a stable location off the 
coast of Costa Rica. 

During the year a third major building was 
completed as part of the BIO expansion program. Known 
as the Holland Building, it houses common services such 
as computer facilities and library, as well as a large 
auditorium. Other developments included the 
establishment of a Marine Advisory and Industrial 
Liaison Office, known as BIOMAIL, to facilitate access 
to data and services at BIO, and the creation of the 
A.G. Huntsman Award for excellence in marine science. 
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Hydrography 


Selected as the first recipients of the award were 
Prof. Ramon Margalef, of Spain, Dr. Henry Stommel, of 
the U.S.A. and Dr. Dan McKenzie, of England. 

Oceanographic work in the Quebec region included 
various studies in the estuary and Gulf of St. Lawrence 
as well as in the Saguenay fiord. Data collected in 
the Gulf will assist in evaluating the possible impact 
on the marine environment of hydro-electric projects 
planned for the Quebec Lower North shore over the next 
two decades. 

Another major research project involved the use of 
blue mussels as pollution indicators and provided 
evidence of contamination by lead and cadmium in the 
coastal area south of Baie des Chaleurs and by PCBs in 
the Saguenay fiord. Research is continuing on the 
distribution and behaviour of mercury in the 
St. Lawrence system. 

Other projects included an intensive study of the 
basic biological production system in the St. Lawrence 
estuary as well as a study of the distribution and 
habits of lobsters in the Magdalen Islands area. 


Although the 1980-81 program of the Canadian 
Hydrographic Service was generally successful, survey 
work in the Arctic was again hampered by severe ice 
conditions. As a result, surveys in several high- 
priority Arctic areas such as the Prince of Wales 
Strait and south of Bathurst Island could not be 
undertaken. Nevertheless survey coverage was extended 
in the Beaufort Sea, Bridport Inlet, Davis Strait and 
M'Clintock Channel, the latter being accomplished 
during the winter using newly-developed over the ice 
sounding techniques. 

In more southerly latitudes, major surveys were 
carried out in Barkley Sound, Queen Charlotte Islands, 
Lake Nipissing, Lake Huron, Lake Erie, Georgian Bay, 
Upper St. Lawrence River, Baie des Chaleurs, Baie de 
Gaspé, Lac Saint Jean, Bay of Fundy, Fortune Bay, Notre 
Dame Bay, Labrador Coast and Ungava Bay. In addition, 
numerous small high priority surveys were carried out 
from all regions. 

New charts produced in 1980 covered parts of the 
St. Lawrence below Québec, Baie Comeau, Port Cartier, 
the entrance to the Saguenay River, portions of the 
Ottawa River, Lake Erie, Hudson Bay, the Arctic and the 
Pacific Coast. Good progress was also made on the 
production of new charts for the Bras d'Or Lakes, St. 
Marys Bay, Nfld., and parts of the Labrador Coast. 

Over one hundred New Editions of existing charts 
were published, as well as 150 reprints and numerous 
chart patches and Notices to Mariners. A total of 
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3,675,606 corrections were applied to existing charts 
and in addition 33 charts were overprinted resulting in 
a saving of 1,795,896 hand corrections. 

Demand for navigation charts and other 
publications continued to increase, and during the year 
550,000 charts, 90,000 tide tables and 13,000 volumes 
of Sailing Directions and Small Craft Guides were 
distributed. In the case of charts, the demand has 
almost doubled since 1970 and in the case of Sailing 
Directions, there is a 400% increase. 

Progress continues in automated chart production 
with the Graphical Online Manipulation and Display 
System (GOMADS) becoming operational in three of the 
four CHS regions. As a result, the cartographic staff 
are steadily developing a digital data bank of chart 
compilations in addition to gaining proficiency in 
computer-assisted chart production. 

The research and development program included 
several projects designed to improve instrumentation 
and techniques for working in ice covered waters. 
Steps were also taken to improve and modify side scan 
sonar instrumentation and operating procedures. 
Various modes of electronic sweeping were investigated 
and development contined on digital depth acquisition 
and solid state storage systems. These systems are 
intended to store bathymetry and positional data 
on-board survey launches. 

A substantial start was made to evaluate 
electronic positioning systems in the Arctic and this 
program is continuing into 1981. Considerable effort 
was expended during the summer evaluating the aerial 
hydrography system under actual field operational 
conditions and its future utilization will be 
determined after all data have been processed and 
analyzed. 

Tidal activities in 1980 continued to focus on the 
collection of data in the Arctic archipelago in 
anticipation of increased navigational requirements, 
and on the development of intrumentation to support 
tidal gauging and data telemetry systems. Other 
highlights included a major current survey off the west 
coast of Vancouver Island and participation with the 
Institute of Oceanographic Sciences of the United 
Kingdom in a survey of open ocean tides in the north 
Atlantic. The preparation of a tidal current atlas of 
the Bay of Fundy and Gulf of Maine was completed and 
publication is in progress. 

Present and future vessel requirements for 
hydrography were reviewed during the year and a design 
contract was awarded for a new hydrographic vessel for 
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Pacific Region. Plans are also underway to have a 
sweep vessel built for Atlantic Region and a 
replacement for the CSS Richardson in the Pacific 
Region. New survey Taunches will also be provided for 
all regions on a cyclical replacement basis. 


Small Craft Harbours 


RU sales 


Ship Operations 


Under the Fishing and Recreational Harbours Act, 
the department has the responsibility to develop, 
administer and maintain some 2,400 federal ly-owned 
fishing and recreational harbours across Canada. This 
mandate is carried out by the Small Craft Harbours 
Directorate through regional offices. 

Of the $36.5 million in program funds for 1980-81, 
$33.5 million was allocated to commercial fishing 
harbour projects and $3 million to recreational harbour 
projects. 

Work undertaken during the year included major 
harbour development projects at St. Brides, Nfld., 
Caraquet, N.B., Sandy Cove, N.S., and Steveston, B.C. 
Elsewhere improvements or new facilities provided for 
the benefit of the fishing industry or recreational 
boaters included harbour protection structures, 
dredging, wharves, slipways, breakwaters and launching 
ramps. 

Approximately $3 million in program funds were 
directed to joint funding (with the Department of 
Employment and Immigration) of Canada Community 
Development projects, resulting in improved harbour 
infrastructures and job opportunities in high 
unemployment areas. 

In step with demands for additional harbour 
facilities resulting from the huge growth in numbers of 
recreational craft, various cost-sharing agreements 
were concluded with other levels of government or the 
private sector under the Marina Policy Assistance and 
Tourist Wharf programs. Facilities provided included 
breakwaters, wharves, launching ramps and dredging. 

The program of appointing and training harbour managers 
continued to produce results in upgrading management 
Standards of federally-owned harbours. 

_ Value of harbours and related facilities 
administered by the department currently amounts to 


about $1.5 billion, including some 2,500 leases, 
licences and agreements. 


Headquarters' Ship Branch continued to serve as 
the corporate focal point for vessel management and 
acquisition in the department. Four major vessels were 
under construction during the period under review and 
planning neared completion for the third major building 
program scheduled to start in 1982. 

_ The current inventory of more than 750 vessels is 
estimated to be worth $400 million and jis manned by 
approximately 1,000 personnel. 
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Considerable progress was made in plans to 
introduce new standardized uniforms for ships' crews, 
as well as in efforts to update protective clothing. 

DFO vessels continued to provide valuable marine 
Support to the federal government's Search and Rescue 
program, participating in 82 major incidents during the 
year. Input was also provided to the Interdepartmental 
Committee on Search and Rescue (ICSAR). 

Activities at the regional level concentrated on 
improving vessel operational efficiency, safety and 
emergency duty training and assessing requirements for 
future additions to the fleet. 
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Under the Department of Fisheries and Oceans Act, 
the duties, powers and functions of the Minister of 
Fisheries and Oceans include (i) sea coast and inland 
fisheries; (ii) fishing and recreational harbours; 
(i171) hydrography and marine sciences and (iv) the 
coordination of the policies and programs of the 
Government of Canada respecting oceans. 


The department is composed of four main 
organizational components: Atlantic Fisheries, Pacific 
and Freshwater Fisheries, Fisheries Economic 
Development and Marketing, and Ocean Science and 
Surveys. A separate group deals with the department's 
responsibility with regard to small craft harbours. 


The objectives of Fisheries and Oceans are to 
ensure: 


- the comprehensive husbandry and management of 
Canada's fisheries resource base, through the 
protection, rehabilitation and enhancement of 
individual fish stocks and the aquatic habitat 
upon which these resources depend; 


- the "best use" of fisheries resources, through a 
variety of measures affecting when, where, how and 
by whom these resources are harvested, processed 
and marketed to obtain optimal social -economic 
benefits; 


- an adequate hydrographic survey and chart 
production program to enable hydrographic charts 
and other publications to be produced for safe 
navigation in Canadian waters; 


- the acquisition of the necessary knowledge base 
pertaining to oceanic processes and environments 
to support activities related to defence, marine 
transportation, the exploitation of offshore 
energy resources, and the management of the 
fishery resource and its aquatic habitat; 


~ the provision of a national ocean information 
service; 


- the provision and administration of a national 
system of harbours in support of commercial 
fishing vessels and recreational boating. 


Operations of the department, which is highly 
decentralized, are carried out from Ottawa and regional 
offices and research establishments throughout Canada. 
A summary of the activities in fiscal year 1981 -82 
follows. 
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Fisheries Management 


The Fishing Industry 


Atlantic Fisheries 


Commercial fish landings in Canada in 1981 
amounted to approximately 1,380,000 tonnes, 
representing a landed value of $826 million. Compared 
with the previous year, landings increased by 3 per 
cent, while value was up almost 12 per cent. 


The total market value of Canadian fisheries 
production was approximately $1.9 billion, up almost 15 
per cent from the 1980 level. Of that total, Atlantic 
coast production amounted to $1.3 billion and that of 
the Pacific coast, $519 million, the latter total 
representing an improvement of more than 28 per cent 
over 1980. 


The value of Canadian exports of fishery products 
exceeded $1.5 billion, a 19 per cent increase compared 
with 1980, maintaining Canada's position as the world's 
No. 1 fish exporting nation. The United States 
remained the most important market for Canadian fishery 
products, followed by the European Economic Community 
(EEC) and Japan. 


Although the harvesting situation remained 
relatively stable, processors were hit hard by a cost- 
price squeeze, particularly on the east coast. Lower 
prices for some species, overall weaker consumer 
demand, increased competition on foreign markets, the 
effect of high interest rates and higher harvesting and 
processing costs, resulted in significant operating 
costs, trawler tie-ups and a number of plant closures. 


As a result of the economic problems experienced 
by many processors, in late December, 1981, the 
department provided $15 million for a short-term 
temporary assistance program to help sustain the 
industry and stabilize fishermen's earnings. 


While continuing measures to ensure the 
conservation of fish stocks and the stability of the 
industry, the federal government awaited the results of 
a comprehensive review of fisheries policy on the 
Pacific coast (the Pearse Commission), and early in 
1982 set up a task force under Dr. Michael Kirby to 
study aspects of the Atlantic fisheries. 


Major initiatives under Atlantic fishery 
development programs during the year included fish 
quality improvement, energy efficiency, resource 
enhancement, cost-reducing technology and technology 
development and transfer. 
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The quality program concentrated on evaluations 
and demonstrations of boxing fish at sea and on fish 
holding studies, especially the effects of bleeding and 
gutting. The program also included development and 
demonstration projects on mechanical methods for 
bleeding, as well as a simple low cost gutting machine 
for inshore operation. 


Under the energy program, demonstration of energy- 
efficient catching methods such as longlining, Scottish 
seining, and pair fishing as alternatives to more 
energy-intensive dragging methods were continued. 
Vessel modifications, such as nozzle installations, 
were carried out in order to reduce fuel consumption 
during dragging operations. A Nova Scotian firm 
designed and constructed a fuel monitoring system for 
the Fisheries Development Branch, and the fuel 
consumption characteristics of several vessels were 
recorded. 


The resource enhancement program included an ocean 
quahaug and surf clam project which concentrated on 
locating and estimating stock sizes, and demonstrating 
their commercial availability using hydraulic dredges. 
Several projects were undertaken to demonstrate the 
feasibility of producing stockfish under Atlantic 
Canada climatic conditions, thereby opening possible 
new markets for groundfish. 


In the area of technology development and 
transfer, a contract was let to manufacture a 
commercial prototype of the scallop shucking machine 
developed by DFO engineers. The concept of labor 
saving self-hauling rope reels for Scotting seining was 
further developed and design and contruction 
undertaken. Canadian manufacture of automated longline 


systems was encouraged through demonstrations of random 
baiters. 


The Newfoundland Bait Service underwent some 
changes in structure, with eight bait holding units 
replaced and upgrading work carried out at two bait 
depots. Increased demands for bait were experienced 
due to large numbers of fishermen returning to bait 
trawls. 


The Inshore Fish Handling Program continued its 
objectives to provide infrastructure improvements in 
the form of net bag unloading, onshore hoists, truck 
loading units, insulated containers and ancillary 
equipment throughout 1981/82. At the year-end, a total 
of 192, out of 200 qualifying communities, had an 
operational fish handling system. 
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Joint development programs between DFO and DREE 
included the P.E.I. Comprehensive Development Plan. 
This 3-year joint development initiative is concerned 
with economic self-determination of the inshore fishing 
communities of P.E.I. Emphasis was placed on 
development opportunities uniquely adaptable to 
conditions on the Island in such fields as cost- 
reducing technology in harvesting, aquaculture, 
resource management, and fish quality improvement. 


Other joint programs by DREE and DFO included the 
5-year S.E. New Brunswick Fisheries Development Program 
and Coastal Labrador-Canada Fisheries Development 
Program. The main elements of the S.E. New Brunswick 
Program involved upgrading canneries and processing 
plants; assisting improvements to infrastructure in 
harvesting, handling, and distribution facilities; 
assisting commercial aquaculture operations to utilize 
and improve the latest technologies in rearing and 
harvesting of shellfish, salmonids and other species; 
and providing training, education and consultation with 
fishermen and processors to facilitate the change to 
new technologies. 


DFO/DREE Coastal Labrador Program concentrated in 
the area of fish landing, handling and processing 
improvements. A major fisheries utilization study in 
recognition of the unique transportation 
characteristics affecting the fishery on the Labrador 
Coast was conducted. Total expenditures on the 1981/82 
Atlantic development program amounted to more than $8.8 
million. 


Initiatives under the broad title of "foreign 
arrangements", which included the over-the-side sales 
and the Newfoundland inshore fish plant delivery 
programs, resulted in significant benefits to the 
fishing industry. 


Herring over-the-side arrangements in the Bay of 
Fundy involved sales of about 12,000 metric tons to 
foreign partners, resulting in payments to fishermen of 
approximately $3.2 million. This herring was marketed 
in Eastern bloc countries and therefore did not compete 
with products from Canadian processors. 


As in previous years, foreign arrangement programs 
continued for mackerel and gaspereau in the Maritimes 
involving agreements with two fishermen's 
organizations. In addition, cod was purchased by 
foreign vessels under charter to the Canadian Saltfish 
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Corporation or the Newfoundland Fishermen's Food and 
Allied Workers Union. The Torngat Co-op program, 
implemented in 1981, allowed native fishermen to spend 
part of the season in the Hebron-Saglek area in 
northern Labrador to relieve over-fishing on the 
traditional char fishing grounds in the Nain area. 


Under the Newfoundland Inshore Fish Plant Delivery 
program, northern cod allocations were made directly to 
industry trade associations in the Atlantic provinces, 
in addition to Canadian fishing vessels to permit 
chartered foreign vessels to supply cod to inshore 
seasonal processing plants. 


Total landings involved in the foreign 
arrangements program were approximately 17,620 metric 
tons, for a landed value of $5,368,000, representing 
0.6 per cent of the total value of fish landings for 
1981. 


In the area of resource allocation, the year saw 
the introduction of sector management for vessels less 
than 19.8 metres (65 ft.). Three sectors were 
established corresponding to DFO's Atlantic management 
regions - Gulf, Newfoundland, and Scotia-Fundy. This 
approach permits better control of access among fleet 
sectors, and allows fishing capacity to be better 
matched to available resources within the boundaries of 
these areas. 


Beginning with the 1982 Groundfish Management 
Plan, the concept of enterprise allocations was 
introduced in the offshore sector on a trial basis in 
an attempt to overcome the damaging effects of 
unbridled competition in harvesting the offshore 
quotas. Similarly, the allocation concepts of vessel 
quotas were experimented with in the Bay of Fundy 
herring purse seine and the Northern shrimp fisheries. 


The commercial salmon fishery in New Brunswick was 
re-opened during the year after a 9-year closure, 
during which time approximately 490 eligible fishermen 
were compensated. Fishermen were given a choice of 
resuming fishing activities or retiring their licences 
for an amount not less than $2,000. 


Some 12,000 fishing vessels and 21,000 fishermen 
were registered in the Gulf and Scotia-Fundy regions 
during the year, representing an overall decline of 5 
per cent in the number of fishermen. In Newfoundland 
the number of licensed fishermen decreased by 20 per 
cent to 28,495, while the number of vessels registered 
(16,711) represented a decline of 15 per cent. 
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The Observer program continued as a valuable aid 
in controlling the foreign and domestic offshore 
fisheries, as well as providing a wealth of biological 
data. Observers spent more than 12,000 sea days aboard 
vessels monitoring fishing operations on the Atlantic 
coast. 


Fixed wing aircraft and helicopters were again 
used to monitor the East Cost seal hunt, which was 
deemed successful despite poor weather conditions. 
Eight Canadian and three Norwegian vessels 
participated, with Canadians taking the full quota of 
55,000 harp seals. 


Overall, the Pacific salmon fisheries in 1981 
enjoyed an above-average year, with sockeye returns 
being much stronger than predicted due to a northern 
diversion of fish through Johnstone Strait, and with 
returns to the Skeena, Rivers and Smith Inlets and 
Barkley Sound areas also being stronger than expected. 
Pink salmon were also abundant, however chum, chinook 
and coho catches were below average. 


After consultation with industry, an area 
licensing system for roe herring harvesting was 
implemented during the year, aimed at alleviating 
congestion on the fishing grounds and to allow the 
fishery to proceed in a safe, controllable manner in 
the face of relatively limited stock sizes. From the 
management point of view, the system worked well, with 
harvests being made safely in areas where otherwise no 
fishery could have been possible. 


Another significant achievement during the year 
was the introduction of a computerized licence system 
which has resulted in a more efficient and accurate 
licensing operation. Terminals are located in 
Vancouver and Prince Rupert as a convenience to 
fishermen renewing their vessel licences. Sport fish 
licences were introduced for the first time, with sales 
amounting to $1,730,540, for a total of 282,247 
licences. 


The region experimented with a new approach to 
enforcement on the Fraser River through the use of 
helicopters. Although costs were significant, the 
surveillance activities greatly reduced poaching of 
salmon in the river during the day and resulted in the 
confiscation of a significant quantity of gear used by 
the poachers. 
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In the area of fisheries development, numerous 
projects were undertaken with a view to reducing energy 
consumption, increasing catch per unit of effort, 
improving selectivity of fishing gear and to improve 
safety at sea. 


Included in the development projects were 
experiments with underwater video recording equipment 
to accurately observe fishing gear in action; an 
investigation into the possibility of establishing a 
commercial fishery for lamprey eels in Babine Lake; a 
study into the effectiveness and economic viability of 
a longline fishery for albacore tuna; assistance in 
developing a salmon fishery in the Taku River, a 
northern area of low economic opportunity; continuation 
of the project to develop impoundment techniques for 
capturing, transferring, holding and harvesting roe 
herring; and development and demonstration of mussel 
culture techniques. 


The Economics Branch completed the first phase of 
a major program to redevelop the commercial catch 
Statistics system, established a cooperative program to 
collect, analyze and publish B.C. production statistics 
in cooperation with the provincial authorities, and 
played a leading role in planning a fishing vessel buy- 
back program. Support was also provided in the area of 
economic and social planning with regard to the 
Department of Indian and Northern Affairs' fishing 
fleet acquisition project at Prince Rupert. 


The Salmonid Enhancement Program (SEP), initiated 
in 1977 as a long-term program with the objective of 
doubling salmonid catches in the Pacific Region, 
entered its fifth year of operation characterized by 
Aso egg takes and increasingly large returns of 
salmon. 


In their first year of operation, Chilliwack and 
Nitinat hatcheries both met expected egg-take targets 
and set a Canadian egg-take record of 28 million, 
exceeding the expected 10 million. Eggs taken for 
Pallant Creek hatchery were almost four times the 
expected number and the hatchery is now operating at 


full capacity following an excellent return of chum 
Salmon. 


Fulton River and Pinkut Creek facilities 
contributed over fifty percent of the total sockeye 
harvest for the Skeena River and the total sockeye 
catch of 1.38 million was the largest on record. An 
all-time record of 65,000 fish returning to the Big 
Qualicum hatchery has been the result of coho 
enhancement on this river. 
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Construction contracts for Kitimat, Chehalis, 
Tenderfoot and Inch facilities were let during the year 
and work is continuing on schedule. 


Volunteer enhancement projects on a small scale 
continued to increase and business concerns such as 
B.C. Forest Products, MacMillan-Bloedel and the 
Vancouver Sun newspaper, have also become involved in 
enhancement projects, with the technical assistance of 
the department. Community groups, contracted by SEP to 
carry out a variety of enhancement projects, employed 
135 people on a full-time or part-time basis in 14 
projects. 


With the end of Phase I in sight, planning for SEP 
Phase II began with a list of enhancement opportunities 
compiled late in the year. The planning process 
encompasses a two-year period with recommendations on 
the future program to go forward to Cabinet early in 
1983. 


Fisheries development projects included 
exploratory fishing for Pacific herring in the Beaufort 
Sea area and the experimental processing of the roe 
obtained. Samples were processed and forwarded to 
potential buyers for evaluation. 


Staff supervised a saputit (fish weir) char 
fishery operated by Inuit fishermen at Victoria Island, 
NWT. Mechanical winter fishing units were modified and 
operated in the NWT and at a northern Manitoba lake. 


An animal feed supplement from fish wastes was 
produced at Lac La Biche, Alberta, and feeding trials 
under the supervision of the provincial Department of 
Agriculture were performed using this supplement in 
lieu of soybean meal. 


Staff was involved in supervising the production, 
processing, canning and pasteurization of 2722 kg of 
whitefish roe in collaboration with industry, as well 
as providing support in the market development of the 
product. Further development of processing was carried 
out to enhance the marketability of minced parasitized 
whitefish and tulibee. Assistance to industry in the 
processing and market devel opment of barbot was also 
provided. 


Surveillance and data gathering continued 
throughout the NWT, with increased effort devoted to 
public relations and community relations concerning 
regulations, survey activities and general management 
principles and plans. The level of service provided in 
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Ontario Region 
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the Arctic improved with the posting of a second 


fishery officer at Rankin Inlet and the staffing of two 
native trainee positions. 


The regulation and monitoring of the fisheries of 
the Territories continued, with emphasis on the 
commercial fisheries for lake whitefish in Great Slake 
Lake and for arctic char in the Cambridge Bay region, 
as well as the sport fisheries of Great Bear Lake and 
the east arm of Great Slave Lake. In addition, an 
investigation was started into the population, size and 
timing of the migration of beluga whales along the west 
coast of Hudson Bay. 


Various initiatives were undertaken during the 
year to promote the development of the full potential 
of the fishery resource in the region and provide for 
its long-term conservation. 


A key initiative was the negotiation and 
ratification of the Strategic Great Lakes Fishery 
Management Plan between Canadian and U.S. fishery 
management agencies. The plan established an 
integrated management framework within which agencies 
can cooperate to restore and enhance the Lakes' 
valuable fishery resource. 


As its part of the development plan, the region 
initiated a number of projects to identify new 
opportunities within the fishery. These included 
exploratory smelt trawling in Lake Huron, sturgeon 
fishing in James Bay estuaries, demonstration trapnet 
fishing in Lake Ontario and monofilament trapnet trials 
in Lake Superior. 


With the dramatic increase in pink salmon in the 
Great Lakes, an exploratory survey was conducted in 
Lake Superior to assess the feasibility of a commercial 
fishery. Further work is planned to assess the size of 


the stock and to evaluate alternative harvesting 
techniques. 


The Sea Lamprey Control Centre at Sault Ste. Marie 
continued its successful program to Suppress the 
Parasitic lamprey populations. Chemicals selectively 
toxic to lampreys were applied to 27 streams and lake 
embayments on the Canadian side of Lakes Huron and 
Superior, and in Lake Ontario. Surveys were carried 
out to detect larval populations in other streams, 
while spawning and parasitic phase adults were 
collected to assess population levels and effectiveness 
of controls. Construction of additional barrier dams 
was delayed pending completion of a federal -provincial 
agreement on lamprey barriers, 
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The National fish inspection program is aimed at 
ensuring that imported products, and Canadian fish and 
fish products destined for domestic and export markets, 
do not present a health hazard to the consumer and 
comply with Canadian and importing country grade, 
identity, composition, and labelling requirements. To 
this end, fish and fish products were inspected onboard 
vessels, at unloading sites, on transport vehicles, and 
during processing and storage. Fish handling, holding, 
transportation and processing facilities were inspected 
to ensure compliance with construction, equipment and 
operating requirements and good manufacturing 
practices. 


Enforcement action was taken to prevent the 
marketing of tainted, decomposed, or fraudulently 
labelled fish and fish products and to ensure that all 
fish and fish products entering inter-provincial or 
export trade were processed in registered fish 
processing plants. During the year some 47 charges 
were laid under the Fish Inspection Act, resulting in 
40 convictions. Twenty-seven plant certificates of 
registration were revoked for construction, equipment, 
and operating deficiencies. 


As a result of an evaluation of Inspection 
procedures, a national workplan is being developed 
which will include a national management information 
system. The work plan includes a plant rating and 
classification system which is currently undergoing 
fhieldstnials: 


Industry demand for certification of domestically 
produced products destined for export increased again 
due to the requirements of importing countries and 
buyers. Inspection of imported fish products also 
increased. During the year imported products totalling 
54,500 tonnes were inspected; 284 lots totalling 758 
tonnes were refused entry into Canada. 


In line with the overall departmental objective of 
improving the stability and viability of the Canadian 
fishing industry, Inspection began implementing the 
various elements of the Quality Improvement Program. 
Vessel certification inspections of fishing vessels 
greater than 13.7 metres began in September, 1981. 
Joint industry government technical committees 
finalized proposed product grade standards for canned 
snow crab meat, herring, and groundfish and these were 
distributed to industry for testing, evaluation, and 
comment in preparation for the development of a final 
standard for application in 1983-84. 
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Fisheries Research 


A major point-of-sale grading pilot project was 
undertaken in the Bonavista Peninsula in Newfoundland, 
with the co-operation of all segments of industry. It 
demonstrated that improved onboard handling practices 
such as bleeding, gutting, washing and icing, coupled 
with landed quality grades and price differentials 
based on quality will result in increased volumes of 
higher quality fish being landed at the dock. 


The Inspection and Technology Branch provided 
staff expertise for four workshops on quality control 
programming, sponsored by the province of New 
Brunswick. Inspection and technology divisions on both 
coasts participated in a program to develop the 
Brazilian fish inspection system (DIPES), as part of a 
three-year agreement between Canada and Brazil. 


Fisheries technology laboratories continued to 
provide research support for departmental initiatives 
related to quality improvement and underutilized 
species. These included quality studies on 
Newfoundland trap cod in relation to improved handling 
practices; storage condition of roundnose grenadier as 
affected by handling procedures; histamine formation in 
mackerel and sugar-salt cured herring; investigations 
of handling and storage conditions on post-mortem 
formation of ammonia in Pacific dogfish; application of 
salt-fortified chilled sea water for use in salmon 
transport; compositional and roe quality studies on roe 
herring held in impoundments; application of modified 
atmosphere (carbon dioxide) to storage of salmon in 
bulk containers; innovative approaches to reduction of 
faecal coliforms in Pacific oysters; and identification 
of the cause of mushy texture in Pacific hake following 
thermal processing. In addition, research was 
conducted on analytical methodology in support of 
regulatory functions and contract direction provided 
under the federal Processing, Distribution and 
Retailing program. 


Scientific data from departmental fisheries 
research programs are used in the establishment of 
catch quotas, development of regulations, negotiation 
of intergovernmental agreements, design of enforcement 
programs and other areas of decision making within 
fisheries management. In addition, information and 
advice on the resource base are provided directly to 
the fishing industry and related enterprises. The 
biological monitoring of fishery species, population 
Survey cruises, associated data analyses and population 
modelling of fishery resources constitute more than 50 
per cent of the research effort in the three Atlantic 
regions. Advice is also provided to competing users of 
aquatic habitats on the potential effects of their 
activities on the aquatic environment. 


Fisheries Management 


11 


The Resource Services Directorate in Ottawa 
functions as a forward-looking conceptual centre with a 
national perspective. It encourages innovation and 
emphasizes cost-effectiveness in evaluating ongoing and 
future fisheries research programs. The Directorate 
provided committee chairmen for the Canadian Atlantic 
Fishery Service Advisory Council (CAFSAC), and 
International Commission for the Conservation of 
Atlantic Tunas (ICCAT), and commissioners to the 
International Whaling and the Inter-American Tropical 
Tuna Commissions; organized a departmental workshop on 
trawl surveys; expanded a computer program for resource 
assessment; coordinated technology transfer to the 
private sector; coordinated and drafted a vessel 
acquisition strategy plan; conducted analyses 
supporting introduction of enterprise allocations for 
Atlantic off-shore groundfish industry, and was 
involved in planning the department's role in 
aquaculture development. 


In the Newfoundland Region, approximately 80 per 
cent of the research budget was committed to resource 
assessment activities, including biological monitoring 
of fishery species, population surveys and modelling. 
Resulting stock assessments constituted the basis for 
scientific advice in managing the fisheries from 
coastal Newfoundland and the Grand Banks in the south, 
to the Labrador Sea and Davis Strait in the north. 


An analysis of juvenile redfish recovered from 
stomachs of cod collected on the Flemish Cap over four 
years demonstrated the potential for determining, from 
predator stomach contents, the juvenile distribution 
and relative year-class success of major prey. For the 
first time, significant numbers of juvenile flatfish 
were captured with the small mesh shrimp trawl, 
providing for the standardization of gear and 
commencement of a time series for recruitment 
estimation. The 1981 herring sampling data indicated a 
change in the spawning type composition of herring 
stocks along the southeast coast of Newfoundland, 
possibly resulting from the reduction in stock size of 
spring spawners. Aerial surveys showed some potential 
in the estimating of capelin distribution in inshore 
waters. Research at the Comfort Cove experimental area 
provided the first documentation of annual fluctuations 
in standing stock, recruitment and growth in an 
American lobster population. An analysis of optimum 
substrate volume in monofilament and polyethylene 
collectors for use in scallop culture was completed. 
Various refinements were realized in the development of 
a harp seal population model and a systematic aerial 
survey of whales was carried out in the Newfound] and- 
Labrador area for the second consecutive season. 
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A major inventory and review of the sensitivity of 
headwater lakes in Newfoundland to acid rain was 
initiated. Several options were developed for reducing 
by 20-60 per cent, the interception of non- 
Newfoundland-Labrador origin salmon in the Newfoundland 
commercial fisheries. Winter temperature and egg 
deposition were used successfully to predict Atlantic 
salmon smolt year-class strength. An improved 
helicopter transport system for salmon fry was tested 
and proved to be extremely successful. Planning was 
completed for an enhancement program to more than 
double production of Atlantic salmon in Newfoundland. 
Sea trials of the hydroacoustic data acquisition system 
(HYDAS) to permit computer analysis of fish echoes 
proved highly successful. 


The two-ship survey on the Flemish Cap in 1981 
represented a significant step towards testing specific 
study designs of standard ichthyoplankton surveys. 
Histopathological changes were discovered in the liver 
and gills of fish exposed to very low (i.e., 50 ppb) 
levels of Hibernia crude oil; it was also found that 
various lipids are changed by chronic oil exposure. 
The increased usefulness of MFO (mixed function 
oxidase) as a biological monitor was established. 
Newfoundland researchers collaborated in various 
national and international research advances in 
microbial chemistry and fish disease. 


In the Scotia-Fundy Region, the principal research 
thrust was directed toward stock assessment, habitat 
protection and resource enhancement, including 
aquaculture. Biological advice on various marine 
freshwater and diadromous species was provided to 
fisheries managers, management agencies, and various 
international fisheries organizations. 


Salmonid investigations in New Brunwick were 
conducted on the Miramichi, Restigouche, and Saint John 
Rivers. Four major enhancement projects in Nova Scotia 
were carried out on the Liscomb, La Have, East (Sheet 
Harbour) and Medway River. Cooperative projects with 
other agencies on trout studies were maintained and 
expanded. Catch and effort data collection for 
Atlantic salmon and gaspereau was expanded, and 
electronic storage and analysis of this data were 
improved, 


Updated advice on the management of the 
crustacean, molluscan, and marine plant resources was 
provided. This included a recommendation for an 
Increased minimum legal size for lobster in certain 
districts. A survey of lobster fecundity and 
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parasitism around the Maritimes was continued and the 
offshore lobster fishery was monitored. Production, 
distribution, and marketing data on Maritime lobsters 
were compiled in a discussion paper on the management 
of the fishery. Snow crab stock assessments, sampling 
technique development, and stock discrimination studies 
were continued and base line surveys for deep-sea red 
crab and Jonah crab along the Scotian Shelf between 
Browns Bank and Banquereau Bank were completed. Marine 
plants research included Irish Moss and kelp biomass 
estimates, harvesting strategy studies and assessment 
of the importance of macrophytes to commercial animal 
Species. A massive sea-urchin die-off was surveyed, 
and control methods for the species were investigated. 
Scallop population studies were conducted on Georges 
Bank, the Scotian Shelf, in the Bay of Fundy and in 
Northumberland Strait. Biological data on squid (Illex 
illecebrosus) were collected through domestic research 
Cruises and joint cruises with France and the U.S.S.R. 
New approaches to data analysis were developed which 
promise an improved understanding of squid population 
dynamics. Exploratory surveys of underexploited 
molluscan species identified concentrations of the 
ocean quahog and the hard shell clam. An assessment of 
the important oyster population of Caraquet Bay, New 
Brunswick, waS completed and federal -provincial 
cooperation on the Caraquet Bay Oyster Development 
Project was continued. Blue mussel and oyster spat 
settlements were monitored and studied to provide 
scientific advice to the aquaculture industry. 


A large body of biological and statistical data 
collected by DFO research vessels, by the International 
Observers Program, and by observers deployed aboard 
domestic vessels was used to prepare stock assessments 
of groundfish and pelagic species. A juvenile silver 
hake survey on the Scotian Shelf involving the LADY 
HAMMOND and the U.S.S.R. vessel EKLIPTIKA was 
completed. The Scotian Shelf Ichthyoplankton Program 
(SSIP) provided data on the early life history stages 
of the major commercial species. Grey seal population 
structure and trends, and migration patterns were 
studied as a basis for management advice. Applied 
fisheries ecology research included a study of the 
origin of the Fundy Basin shad stock, positive 
identification of Pacific coho salmon in the Bay of 
Fundy, herring behaviour and the effects of Miramichi 
dredging on fish populations and fishing success. 
Studies on lobster biology focussed on larval survival, 
egg predation, nutrition, long-term growth and 
reproduction. Research was also conducted on salmon 
aquaculture, and the effects of low pH on survival and 
recruitment of Atlantic salmon. 
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In the Gulf Region, the year was marked by 
reorganization and establishment of new programs to 
meet the needs of the region while at the same time 
continuing ongoing research programs. Management 
advice was provided on the basis of impact studies, 
population assessments; longer-term studies yielded 
improvements in stock assessment methodology, and 
increased understanding of certain marine communities. 
Emphasis was on improved herring abundance estimates 
and recovery prediction, discrimination of capelin 
stocks, and possible impact of cod abundance on snow 
crab production. Studies of 200 lakes and 30 salmon 
rivers were conducted as part of a 3-year program of 
measurement of the chemical and biological impact of 
acid rain. The effects of acidification on vital 
processes, such as egg and fry development of speckled 
trout, were also studied. The environmental impact of 
marsh reclamation structures (aboiteau) on the flats of 
the St. Lawrence, and dredging in the Grande Entrée 
lagoon of the Magdalen Islands were also investigated. 
Local benthic communities on the lower north shore of 
the Magdalen Islands were studied in anticipation of 
ecological changes resulting from hydroelectric 
developments in the local rivers. Gross assessment of 
lobster production in the lagoons of the Magdalen 
Islands was completed and studies of larval drifting 
and depth preference were initiated. Analysis of data 
from observations on cetacean strandings, particularly 
in the northwest Atlantic and around New Zealand, were 
completed. The conclusion that mass mortalities serve 
as a population-regulation mechanism was prepared for 
presentation in a scientific report of the Whales 
Research Institute, Tokyo. A detailed history of 
whaling on Canada's east coast was completed. A study 
of the depletion of beluga whale populations in 
Hudson's Bay and Ungava Bay suggested that these 
populations are threatened with continued whaling 
Operations. A detailed study of northwest Atlantic 
commercial whaling catch/effort data was completed and 
a final paper was prepared for publication. A number 
of papers, and working documents relevant to Canadian 
and international whaling concerns were prepared for 
IWC meetings and other seminars and workshops. 


In Ontario Region, several projects were carried 
out to identify new opportunities within the fishery, 
including assessment of alternative harvesting 
techniques with the successful establishment and 
dramatic increase of pink salmon - an accidental 
introduction to the Great Lakes. An exploratory 
fishing survey was made in Lake Superior to assess the 
feasibility of a commercial fishery. Further 
investigations of the biology of the pink salmon, 
magnitude of the stocks and effectiveness of 
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alternative harvesting techniques were initiated. The 
primary focus of the Great Lakes Fisheries Research 
Branch was the understanding and correction of problems 
of habitat deterioration and chemical contamination. 
Research was directed at assessing the distribution of 
chemical pollutants in fish and identifying the sources 
of contamination. Confirmation of the presence of the 
highly toxic dioxin in fish from Lake Ontario further 
emphasized the need for improved control of chemical 
dump sites in the Niagara River area. Surveillance 
Studies were conducted to measure the health of lakes 
and laboratory toxicology studies contributed an 
overall understanding of the effects of chemical 
substances on fish health and reproductive success. 
Extensive studies were made on the impact of acid rain 
on fish populations in Ontario, the data contributing 
significantly to Canada-U.S. negotiations on air 
quality. 


In the Western Region, studies toward 
understanding the ecological importance of the 
contamination of natural freshwater systems by acid 
precipitation, heavy metals and radionuclides were 
conducted on certain experimental lakes. As a result, 
the early stages of the lake acidification process, in 
both stratified and unstratified systems, were 
documented in detail and concomitant key organisms and 
processes were identified. At Southern Indian Lake in 
northern Manitoba the effects on the fishery of the 
impoundment of Southern Indian Lake and the diversion 
of the Churchill River for hydroelectric development 
were studied. Limnocorral experiments were continued 
toward determining key sources, processes and organisms 
in the post-impoundment mercury contamination of the 
lake system. Pollutant research continued on synthetic 
pyrethroid insecticides, on a dioxin compound 
associated with the widely-used herbicide 2,4-D, a 
forestry pesticide fenetrothion, and a series of 
aromatic hydrocarbons, nuclear reactor coolant and oil- 
dispersant mixtures. A major review of organic and 
inorganic pollutants in Arctic marine mammals was 
prepared for the International Council for the 
Exploration of the Sea. Long-term investigations on 
arctic charr ecology and productivity, lake whitefish 
population genetics, nutrition of hatchery -reared fish, 
water chemistry and pothole lake culture entered their 
final phase. The fish pathology unit continued 
research and diagnostic investigation of diseases of 
trout, lake whitefish and walleye. Fisheries resource 
inventories and habitat assessments continued along the 
southern coast of the Beaufort Sea in anticipation of 
increased industrial activity in the area. The second 
year of a monitoring program in the vicinity of 
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Fish Habitat Management 


Nanisivik Mine (Baffin Island) was completed. The 
region continued its involvement with inter- 
departmental and senior policy coordination on northern 
resource development projects and environmental 
regulations in the north. 


Highlights of Pacific Region Fisheries Research 
Branch activities included significant advances in non- 
linear estimations which have led to a revised growth 
model for fish. The separation of chum salmon stocks 
in a mixed gauntlet fishery was developed using a 
combination of morphometric and electrophoretic 
discriminators. A different technique was used to 
identify sockeye salmon stocks within the Barkley Sound 
fishery. This involved the examination of test fishery 
samples for internal parasite tags. The method was 
refined to provide real-time stock analysis as a basis 
for fisheries management decisions. 


Studies continued on the size and time release of 
juvenile hatchery-reared chinook and coho salmon. 
Current results indicate that with control of these two 
factors the rate of return to the fishery and hatchery 
can be increased three to ten times. A further 
refinement has the added advantage of limiting the 
number or percentage of precocious males or "jacks", 
which are virtually worthless to the fishery and 
genetically damaging to the brood stock. A survey of 
fleet dynamics of the west coast troll fishery was 
initiated. A combination of data collected from 
observers placed on board was complemented by time 
lapse photography of radar images. Data on fleet 
movements and fishing success are now being analyzed in 
relation to oceanographic conditions, especially 
thermal fronts as determined by satellite imagery 
analysis. 


The first year of a three-year project to study 
the feasibility of impounding herring for the roe 
fishery was highly successful. Herring captured and 
transported to floating sea pens some months before 
the onset of natural spawning were held with great 
success; mortalities were low and spawning was 
inhibited. Mature herring with a high roe-to-body 
weight ratio were maintained in peak condition for a 
Six week period. The results from this year's work 
already point the way towards an alternative harvesting 
strategy for this most valuable fishery. 


As part of a Canada-wide effort to revitalize the 
department's fish habitat management program, work 
began on preparation of a national statement of habitat 
policy. In addition, a review of policies and programs 
In Pacific Region was completed, and the resulting 
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report emphasized the need for clear policies and a 
more decentralized regional habitat program. 


The department concluded its second year of 
studies and public awareness as part of the four-year 
federal acid rain program. This program, designed to 
produce evidence to bring about the early control of 
atmospheric emissions which cause acid precipitation, 
involves a significant commitment of staff and 
resources by DFO. 


On the East Coast, histopathological changes in 
the liver and gills of fish exposed to low 
concentrations of Hibernia crude oil was discovered. 
Upstream passage for salmon and other fish was improved 
at the causeways across the Petitcodiac River in New 
Brunswick and Pictou Harbour in Nova Scotia. The 
department also devoted considerable attention to the 
concerns of fishermen during the first year of a 
two-year dredging project to improve shipping in the 
Miramichi River, New Brunswick. Polycyclic aromated 
hydrocarbons (PAH) found in lobsters resulted in the 
closure to fishing of part of Sydney Harbour in Nova 
Scotia. PAH is a contaminant known to be carcinogenic. 


In the Great Lakes, the department confirmed the 
presence in fish of the highly toxic chemical known as 
dioxin, stimulating increased attention on the need for 
improved industrial control. In an effort to 
rehabilitate lake trout fisheries in the upper lakes, a 
program to control the parasitic sea lamprey continued, 
in conjunction with the United States. 


A scientific review panel headed by 
Dr. John McInerney of the University of Victoria 
provided a technical assessment of the effects of mine 
tailings discharge into Alice Arm, British Columbia. 
This important report concluded that the discharge 
would have little adverse impact on the marine 
environment in Alice Arm and recommended that an 
abatement program be initiated at the mine to control 
certain heavy metals, and that environmental monitoring 
be continued. 


In Canada's northern territories, a significant 
fisheries resources and habitat study of the Yukon 
River commenced as part of a water management 
investigation. Work also began on the preparation of a 
fisheries position paper for the environmental 
assessment and review (EARP) of Beaufort Sea 
hydrocarbon developments. 
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Economic Development 


Directorate 


The Economic Development Directorate is the 
departmental focus for economic policy and economic 
programs. Within the Economic Policy Branch, the 
Economic Research Group, in cooperation with economists 
of the Atlantic Fisheries Service, organized the 
building of a simulation model of the Atlantic offshore 
trawler fleet. This model was of considerable 
assistance to departmental management in assessing the 
likely impacts of introducing a company quota system in 
1982 for the four large companies. The model has also 
been used in estimating fleet replacement requirements 
over the next five years and in simulating the effects 
of technological and fisheries policy changes. 


The preliminary report of the socio-economic 
implications of offshore oil and gas development on 
Atlantic fisheries was further developed and published. 
The implications of this report were of considerable 
value in interdepartmental discussions relating to the 
future development of Hibernia and other Atlantic oil 
fields. 


Work continued on background studies related to 
the Georges Bank boundary dispute. A report was also 
completed on the methodology for evaluating the social 
and economic costs of the impacts of acid rain on 
Canada's fisheries resources. Further studies on the 
actual cost impacts are in progress, in cooperation 
with relevant federal/provincial agencies. 


The Sixth Canadian Sport Fisheries Conference in 
Calgary, convened by DFO in cooperation with the 
Alberta Department of Energy and Natural Resources, was 
attended by representatives of provincial and 
territorial governments, organized anglers' groups, 
sport fisheries tourism interests and representatives 
from France, the United States and the Food and 
Agricultural Organization. Preliminary results of the 
1980 Survey of Sport Fishing were discussed and plans 
were made for future surveys. Analysis and research 
continued on the economic problems of managing 


fisheries utilized by both recreational and commercial 
fishermen. 


The Group assisted in the development of position 
papers required by the Kirby Task Force on the Atlantic 
fisheries and prepared five-year forecasts of the 
contribution which fisheries resources would make to 
the gross domestic product for use by the Ministry of 


State for Economic and Regional Development (MSERD) and 
other central agencies. 
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The Statistics and Analysis Group continued to 
Supply a wide range of services to the department and 
to industry. National fisheries statistics, compiled 
and published monthly by the Statistics Unit, covered 
landings, products and inventories, exports and 
imports. In addition, the Annual Statistical Review 
and the Canadian sections of the OECD Review of 
Fisheries and the FAO Yearbook of Fisheries Statistics 
were also compiled. In order to meet the future 
demands of various users of fishing statistics, major 
initatives were undertaken to improve their quality and 
timeliness. 


The Surveys Unit advised a wide range of clients 
on the design and implementation of surveys, in 
addition to carrying out its responsibility for the 
1980 Survey of Sport Fishing in Canada. Responsibility 
for this survey entailed the development of 
methodology, questionnaire design and printing, 
coordination of the field work, editing, coding and 
analysis of survey data. Over 55,000 responses from 
all provinces, territories and visiting anglers from 
the U.S. and abroad were processed during the year. 


The Analysis Unit, in cooperation with experts 
from the private sector, conducted a wide range of 
studies designed to provide the Department with a 
better understanding and appreciation of the various 
elements and participants in the commercial fishing 
industry and their inter-relationships. The more 
important of these studies included a 
structural -behavioural analysis on the Atlantic 
groundfish industry with an assessment of the quality 
improvement program; the design and implementation of a 
physical capacity survey of processing plants in 
Atlantic Canada; a study designed to measure the impact 
of energy price increases on the industry; a market 
demand analysis of groundfish products in the U.S. 
market; and for the first time, in cooperation with 
department biologists and industry, a study to measure 
the effect of mesh size on redfish catches and the 
economics of the resulting products produced. Various 
initiatives were also developed and explored to enable 
the Department to obtain better financial and economic 
information on the various components of the industry. 


The Policy Development and Strategic Planning 
Group continued its work of develoning and coordinating 
long term departmental plans and policies in order to 
support senior management in decision making and ensure 
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effective implementation of the government's overal] 
economic objectives. This included preparation of the 
1983-87 Strategic Overview which sets out DFO's plans 
and alternative strategies for economic development of 
Canadian fisheries. 


Work was completed on the identification of many 
of the key questions that are likely to arise from 
offshore petroleum developments particularly in 
Atlantic Canada but also in the Arctic, in order to 
identify priorities for short term policy inputs and 
to further assess the long term socio-economic impacts 
of offshore developments in specific areas. 


The activities of the Economic Programs Branch 
covered the areas of financial support, fishermen's 
assistance, and program policy with respect to FIRA 
applications, and interdepartmental and central agency 
programs. 


The Financial Support Group continued to 
administer the Fisheries Improvement Loans Act. During 
the year, 700 loans amounting to $12.6 million were 
made by chartered banks and other designated lenders 
and registered under the program. Staff also continued 
to provide management and support services to the 
Fisheries Prices Support Board and consulting and 
administrative services to the Canadian Saltfish 
Corporation and the Freshwater Fish Marketing 
Corporation. 


The Fisherman's Assistance Group continued to 
manage the Fishing Vessel Insurance Plan (FVIP) and the 
Fishing Vessel Assistance Program (FVAP). The FVIP 
insured roughly 8,000 commercial fishing vessels with a 
value of approximately $200 million. Some 470 claims 
were settled for a total indemnification of 
approximately $6 million. The FVAP was responsible for 
the granting of $7 million in subsidies for the 
construction of 408 fishing vessels under 22.9 metres 
(75 feet) in length. Of this total, 287 vessels were 
for use in the Atlantic fishery and 121 for the inland 
fishery. In addition, $300,000 was spent on the 
modification or conversion of 73 vessels. 


The Program Policy Group was in frequent contact 
with the Foreign Investment Review Agency and provided 
assessments for each proposed investment in the 
fisheries sector involving foreign capital. The number 
of cases handled increased over the previous year. 
Deteriorating economic conditions were responsible for 
a substantial drop in the number of large incentive 
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grant applications in the fisheries sector assessed 
during the year. On the other hand, policy input to 
the planning of subsidiary agreements for economic 
development sponsored by DREE increased significantly 
over 1980. 


There was a notable increase in liaison work with 
other departments. Most of this was focused on matters 
pertaining to fishermen which involved unemployment 
insurance and taxation. A formal system of responding 
to demands for departmental input to the activities of 
MSERD was adopted during the year. This enabled a more 
efficient, timely, and better coordinated response to 
the higher volume of development proposals considered 
within the economic envelope. 


Marketing Directorate The marketing function within the Department was 
upgraded to a Directorate during the year in 
recognition of the growing importance of this area in 
fisheries management. The main objective of the 
directorate is to ensure that an optimum quantity of 
Canadian fisheries products can be marketed in a manner 
which provides maximum benefit to Canada's fisheries 
sector. 


In line with this objective, the Marketing 
Services Branch was reorganized along species lines to 
better reflect the necessary market-led orientation and 
planning required to ensure that maximum benefits are 
derived from the resource. Branch activities included 
on-going monitoring in terms of sales and trade, 
assessment of domestic and foreign markets for fishery 
products, identifying business opportunities in new 
markets for existing and new products, monitoring 
changes in supply, demand and prices, tracking 
developments in the various domestic market segments, 
and in foreign markets as they impinge on Canadian 
trade performance. 


Regular market bulletins provided coverage of 
groundfish, pelagic, shellfish and freshwater fish. In 
addition, special market assessment reports were 
prepared for fisheries management, the Fishery Prices 
Support Board and the industry, including market advice 
to assist in formulating appropriate policies and 
programs. 


A major achievement during the year was the 
preparation, on a species basis, of the Annual Market 
Forecast, along with specific action plans. The two 
documents provided useful guidance to both government 
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and industry for market planning and decision-making 
purposes. In addition, regular consultations were held 
and marketing advice provided to industry members and 
the Canadian Association of Fish Exporters to apprise 
them of opportunities and problems, (e.g. over- 
production of small size salt fish; widening of 
marketing base for bloater producers). As well, 
marketing advice was given to fisheries managers 
responsible for resource allocation and as an input to 
international fisheries negotiations and bilateral 
fisheries agreements. 


The work of updating the Worldwide Fisheries 
Marketing Study continued. The study provides a long 
term outlook of market prospects for Canadian fishery 
products, taking into account global demand/supply, 
foreign policies and competition. 


In response to the need for a more market-oriented 
approach to fisheries management, a Market Extension 
Services Branch was established during the year. 
Several product diversification and package innovation 
opportunities were identified by the Branch, and in 
cooperation with industry, specific pilot marketing 
programs and demonstration projects were undertaken. 


For example, the evaluation of market 
Opportunities for smoked fish triggered processor 
interest in setting up a facility to produce mold-cured 
products; the need to improve groundfish utilization 
led to commercial size stockfish production experiments 
and promotion of year-round drying; assistance was 
provided for the design and test marketing of a new 
container for shellfish; and an anaiysis of fishery 
product imports was completed which will be used in 
identifying product development initatives for import 
substitution. A fresh fish market opportunity study 
was also completed. 


The Promotion Branch undertook the development of 
strategies for promotion and advertising of Canadian 
fish and seafood products, designed to improve fish 
consumption and market returns to the industry, based 


on extensive consumer research completed by the 
Directorate. 


With regard to export markets, work continued on 
the devel opment of promotional strategies to improve 
the image of Canadian fish and seafood products in 
major international markets. A major achievement in 
this area during the year was the publication of a 
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Fisheries Trade Book covering Atlantic, Pacific and 
Freshwater species, to serve as a sales aid and 
promotional tool for use by the industry and 
government. Copies of the book have been distributed 
abroad and the response has been very favourable. 


In addition, the Promotion Branch worked closely 
with industry associations and individual companies to 
provide expertise and assistance in the development and 
implementation of promotional programs. 


The Fisheries Food Centre continued to be the 
focal point for specific promotional activities and the 
dissemination of information and assistance to the 
industry, retailers, media, foodservice operators and 
consumers. The centre's activities included recipe 
development , metric conversion, product testing, food 
demonstrations, television and radio appearances, 
conferences and other activities in support of fish and 
seafood. 


During Fish and Seafood Month activities in 
November, the Centre handled an estimated 125,000 
requests from consumers and industry sectors as a 
result of this program. 


The Food Centre continued to provide assistance to 
other government departments and represented Canada at 
a number of major food shows and exhibitions in the 
U.S.A., Europe, Japan and Hong Kong. 


Another innovation during the year was the 
establishment of a Marketing Program Administration 
Branch, with the objective of providing assistance to 
industry by improving profitability through better cost 
control and production planning based on maximizing 
market returns. In a pilot project, a multi-species 
processing/marketing firm was chosen as a test company 
and cost-control and production planning systems were 
successfully designed and implemented with support from 
the Economic Development Directorate. 


In other areas, the Branch assisted the Fisheries 
Prices Support Board in its review of a request to 
provide assistance to the industry, as well as 
reviewing industry claims under the Groundfish 
Deficiency Payment Program. 
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A proposal was also initiated to develop a 
comprehensive computerized marketing information system 
encompassing all segments of the fishery, designed to 
assist departmental management in decision-making and 
long term/strategic planning, with particular reference 
to marketing. 


In the area of international activities the 
International Directorate continued work related to the 
eleven international fisheries commissions to which 
Canada belongs, work related to the establishment and 
implementation of bilateral fisheries treaties to which 
Canada is party, and pursued specific fisheries trade 
issues and opportunities. 


Problems developed regarding implementation by the 
European Economic Community of its obligations under 
the Canada-EEC fisheries treaty, which provides 
guaranteed allocations of certain stocks to the 
Community until the end of 1987 in return for improved 
tariff treatment for certain Canadian fish products and 
for a limitation of the Greenland salmon fishery. 
Efforts were focused on resolution of these problems. 

A major effort was also made to minimize the impact of 
anti-sealing forces in Europe in the European 
parliament and on markets for sealskins. 


Problems continued in fisheries negotiations with 
Spain and resulted in an impasse for 1981, with no 
allocation for Spain in the Canadian zone during the 
period. The Spanish market for Canadian fish products 
was adversely affected by this situation. 


Fisheries consultations with Japan resulted in 
arrangements which furthered the goodwill] 
relationship. Canadian exports to Japan of fisheries 
products recovered to about the $190 million level, up 
from about $112 million in 1980. 


Discussions underway for three years resulted in 
the successful negotiation in February, 1982, of an 
International Atlantic Salmon Convention to focus on 
intercepting fisheries, including those off West 
Greenland and ratification discussions are underway. 


The directorate continued its key role in 
achieving Canadian objectives in the Northwest Atlantic 
Fisheries Organization, with continued success in 
establishing conservation measures (in particular, safe 
total allowable catch limits) and Canadian allocations 
in the area beyond the Canadian 200-mile limit. 
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Progress was made in discussions with the USA on 
the development of a comprehensive Canada/United States 
Pacific Salmon agreement. Ratification was achieved on 
the treaty negotiated with the USA to resolve the 
dispute over fishing for albacore tuna on the Pacific 
coast, and implementation proceeded without problems. 
Following ratification by Canada and the USA of the 
treaty to refer the Gulf of Maine boundary dispute to 
the International Court of Justice (ICJ), work 
proceeded on preparation of the Canadian case. 
Intensive negotiations were pursued to resolve problems 
between the two countries on management of Georges Bank 
scallop and groundfish stocks, pending establishment by 
the ICJ of the international boundary, as well as to 
protect significant Canadian markets for these species 
in the USA. 


Work continued on analysis of the trade 
opportunities for fisheries products in the EEC, Spain, 
Portugal (where significant increases in Canadian 
exports were achieved) and Eastern Europe and on the 
monitoring of activities of third parties which might 
affect exports of Canadian fish products. 


In the area of trade policy, Canada's contention 
that the United States 1979 embargo on Canadian tuna 
products was contrary to USA obligations under the 
General Agreement on Tariffs and Trade (G.A.T.T.), was 
upheld in a decision by the G.A.T.T. Council. In 
addition, G.A.T.T. consultations were held with the EEC 
regarding its imposition of reference prices July - 
August 1981 on the importation of cod products and with 
Spain concerning its import licensing system on fish 
products. 
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Ocean Science Affairs Branch 


The Ocean Science and Surveys (OSS) sector of the 
department is responsible for national programs in 
oceanography and marine ecology including the 
acquisition and dissemination of ocean-related data and 
information and the surveying and charting of navigable 
waters in Canada's coastal and inland areas. 


At headquarters, the Marine Sciences and 
Information Directorate carries out its 
responsibilities through the Ocean Science Affairs 
Branch, the Marine Environmental Data Service and the 
Scientific Information and Publications Branch. The 
policy formulation, coordination and main production 
elements of the Canadian Hydrographic Service are also 
located at headquarters. 


Oceanographic research and hydrographic field 
programs are directed from regional offices located at 
the Bedford Institute of Oceanography, Dartmouth, N.S.; 
the Institute of Ocean Sciences, Sidney, B.C.; the 
Bayfield Laboratory for Marine Science and Surveys, 
Burlington, Ont.; and the Champlain Centre for Marine 
Science and Surveys, Quebec, Que. 


A summary of the year's activities is as follows: 


The Ocean Science Affairs Branch provided a focus 
for various national and international matters related 
to oceanography, such as the development of 
oceanographic policies for senior management and the 
provision of oceanographic information and advice to 
committees and working groups. Major areas of concern 
included the Energy Research and Development Program, 
various Arctic marine transportation issues, amendments 
to the Canadian Shipping Act, Beaufort Sea 
developments, the Canada Oi] and Gas Act, the Northern 
Hydrocarbons Planning Strategy and marine terminal 
assessment procedures (TERMPOL code). The Branch also 
provide an OSS focus for the Unsolicited Proposal 
Program of the Department of Supply and Services, the 
Program for Industry Laboratory Projects, the 
oceanographic component of State of the Environment 
Report of the Department of the Environment, the 
Departmental Science Subvention Program to Canadian 
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universities, the fund for research contracts in 
Support of the Ocean Dumping Control Act, departmental 
participation in the Natural Sciences and Engineering 
Research Council Post-Doctorate Fellowship Program, as 
well as coordinating departmental remote sensing 
requirements. On the international scene input and 
personnel were provided to many ocean-related 
intergovernmental activities such as those of the 
Intergovernmental Oceanographic Commission (IOC), the 
London Dumping Convention, the International Council 
for the Exploration of the Seas (ICES) and the Remote 
Sensing Advisory Group of the European Space Agency. 


Marine Environmental Data 
Services The Marine Environmental Data Services (MEDS) 

Branch continued to collect and dispense oceanographic 
data in response to national and international 
commitments. The implementation of a policy for 
oceanographic data management has led to the 
introduction of a Canadian Marine Data Inventory 
(CAMDI) designed to manage the national and regional 
inventory of OSS data holdings. More than 5,700 data 
sets from all regions were coded, verified, keyed-in 
and inserted into the CAMDI data base. The first 
catalogue of OSS Marine Data holdings was published in 
1981. 


A major milestone was reached this year with the 
publication of the English version of the MEDS User's 
Guide. The first issue of the MEDS information 
circular was also published. It described in detail 
the OSS data management policy. 


MEDS became active in remote sensing through its 
involvement in the RADARSAT program. MEDS is analyzing 
Synthetic Array Radar data to produce directional wave 
spectra and compare the results to waverider records 
routinely archived at MEDS. Considerable time and 
effort was also devoted to the design and 
implementation of an interactive system for horizontal 
and vertical contouring and line-editing. The 
horizontal system (without the line-editing) is now 
available and development work is continuing. 
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Scientific Information and 


Publications Branch 


The Scientific Information and Publications Branch 
(SIPB) is the department's national focal point for 
scientific and technical information (STI). It 
constitutes the link between departmental and other 
Canadian research and development and the department's 
clients by evaluating scientific evidence emanating 
from research institutions and ensuring that 
information is published in valid, credible, 
comprehensible form. It plays an equally strong role 
in information transfer by documenting and retrieving 
scientific and technical information, in concert with 
the departmental libraries, to ensure accessibility of 
published information to numerous users. 


In its capacity as publisher, SIPB produced and 
distributed over 12,000 printed pages during the year, 
including the monthly Canadian Journal of Fisheries and 
Aquatic Sciences, which has a world-wide reputation. 


Other results of scientific endeavour were reported in 


the Bulletin series and Special Publications series 
whose titles range from Physiological Bases of 
Phytoplankton Ecology, Nutrition and Feeding of Rainbow 
Trout, and Oceanography of the British Columbia Coast, 
to the Directory of Marine Scientists in Canada, and 
Bottom Trawl Surveys. Research results of more 
regional interest appeared in the seven national Report 
series coordinated by the Branch and produced in the 
regions. Complementing the aforementioned series, 
which are primarily for a scientific audience, are 
those published on behalf of the Canadian Hydrographic 
Service and aimed mostly at the boating public: 

Sailing Directions, Small Craft Guides, Tide and 
Current Tables and Water Levels. 


To ensure orderly flow and easy accessibility of 
information to users, SIPB continued to work toward 
developing and building data bases, and continued to 
index, exchange, and translate scientific and technical 
information, the latter in cooperation with the Canada 
Institute for Scientific and Technical Information and 
the U.S. National Marine Fisheries Service. Through 
its function as the national focal point and input 
center for the Aquatic Sciences and Fisheries 
Information System sponsored by the U.N. Food and 
Agriculture Organization/Intergovernmental 
Oceanographic Commission it afforded Canadians the 
access to nearly 90,000 titles online. Besides 
answering over 6,500 requests for information, the 
Branch made known the availability of current DFO 
literature through a bi-monthly Listing, SGlIECH 
Publications, and its annual index. 
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With the assistance of an information management 
consultant, SIPB has assessed its information and 
publication functions and has developed a plan to 
automate the information and operational control 
systems to improve their effectiveness. 


The 1981 hydrography program in the Arctic was the 
most ambitious in a decade. Three ships CSS BAFFIN, 
CCGS LABRADOR and MV POLAR CIRCLE, were used to survey 
the eastern approaches to Fury and Hecla Strait. The 
need for the survey was amply proven when an 11m shoal 
was found in mid-channel. In the Beaufort Sea, CSS 
HUDSON, under the operational control of Pacific 
Region, completed half of the 170 nautical mile long, 
10 mile wide, corridor through an area where pingos 
(ice-caved mounds) pose a serious hazard to deep draft 
shipping. Earlier, MV POLAR CIRCLE had completed the 
Survey of the Koksoak River. CCGS SIR WILLIAM 
ALEXANDER, completed a survey of the approaches to 
Chesterfield Inlet. During the latter part of the 
fiscal year, an over-the-ice survey of Prince of Wales 
Strait was initiated. 


On the Atlantic coast, CSS BAFFIN carried out 
“ground truth" surveys for a test of aerial hydrography 
techniques on Sable Island, completed the survey of 
Fortune Bay at the request of the Newfoundland 
government and extended the navigational corridor along 
the Labrador coast. CSS MAXWELL, supplemented by M.V. 
NAVICULA, continued the Yarmouth to Cape St. Mary, 
N.S., survey and started a survey of the Strait of 
Belle Isle. Harbour surveys were completed at Pugwash, 
Campbellton and Shippegan and CSS HUDSON and CSS DAWSON 
completed the multi-parameter survey of Davis Strait to 
a five-mile line spacing. 


In Quebec, the survey of Lac St. Jean, started in 
1979, was completed and the survey of the Richelieu 
River resumed. Nine harbours and their approaches were 
surveyed from Chandler to Les Mechines. 


On the Great Lakes, surveys were completed in the 
approaches to Kingston, from Sarnia towards Goderich 
and in the North Channel. The survey to Lake Nipissing 
was completed except for a small area in West Bay. The 
survey of Lake Manitoba by contract was started and 
good progress was made during the first season. 


Ocean Science and Surveys 


Bi eee os Sone OB fe en eee 


Oceanography 


On the British Columbia coast, the PANDORA, the 
tender for the PISCES submersible, was used as the base 
for surveys of Okisolla Channel and the eastern 
approaches to Skidgate Inlet. CSS RICHARDSON carried 
out a revisory survey in Jervis Inlet, then surveyed 
Chatham Sound and Port Neville. 


Fourteen new charts were published in 1981. The 
most popular is likely to be the recreational chart of 
Harrison Lake and River, a tributory of the Fraser 
River east of Vancouver. Eight new charts were 
published of the Gulf Islands and Straits of Juan de 
Fuca as well as three new charts of the west coast of 
Vancouver Island and three of the Arctic. Two 
experimental charts of Blind River and Lake Kaminiskeg, 
just east of Algonquin Park, in Ontario were published 
through an unsolicited proposal funded by the 
Department of Supply and Services. Eighty-nine new 
editions and almost two hundred reprints or overprints 
were published. The number of charts distributed was 
512,000, a slight decrease from the previous year. 
Some 14,500 Sailing Directions and Small Craft Guides, 
87,000 Tide Tables and 25,000 chart catalogues were 
distributed. A Tidal Atlas of the Bay of Fundy was 
published. 


The efforts of the Geoscience Mapping Unit were 
concentrated on completing the Fifth Edition of the 
General Bathymetric Chart of the Oceans (GEBCO) for 
display at the XIIth International Hydrographic 
Conference at Monaco in April 1982. This deadline was 
narrowly met and Canada received considerable praise 
for the eighteen sheets produced under the auspices of 
the International Hydrographic Organization and the 
Intergovernmental Oceanographic Commission, with the 
cooperation of an international panel of experts. 
These charts provide the most definitive bathymetric 
information of the world's oceans yet produced. 


Bedford Institute of Oceanography 


Atlantic Region Headquarters, 
50 OOOO Se a 


ASS 


The department's Bedford Institute of Oceanography 
is the base of operations for the Atlantic Region 
oceanographic research and hydrographic survey 
programs. The Institute performs fundamental long-term 
research in all fields of the marine sciences as well 
as addressing urgent problems related to current 
industrial activities; the prediction and management of 
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fish stocks, the effects of contamination and 
modification of the marine environment and the 
engineering difficulties associated with the 
exploration for and development of, offshore 
hydrocarbon resources. 


Changes in the Labrador Current powerfully affect 
the marine climate and fisheries of the Grand Banks and 
the Maritimes, and Atlantic Oceanographic Laboratory 
(AOL) oceanographers have recently discovered that 
seasonal changes in the Labrador Current extend much 
deeper than just the surface layers as was previously 
thought, a fact which must now be accommodated in the 
AOL research program on ocean climate for the arctic 
regions. 


To meet the needs of fisheries, petroleum, and 
environmental agencies for information on the physical 
oceanography of the Newfoundland continental shelf, AOL 
completed two documents addressing the mean and 
time-varying ocean circulation in that area. The first 
document, dealing with the general circulation on the 
shelf, combines different types of oceanographic data 
such as current meter, sea surface (bottom) drifters, 
sea level, and hydrological observations, gathered over 
the last 30 years. The second report deals with 
transient flows, specifically, tidal and wind-induced 
currents. 


Although open areas of water (polynyas and leads) 
and very thin ice cover only a small fraction of the 
Arctic Ocean in winter, they account for a major part 
of the sea surface heat loss. The 1980 Dundas Island 
polynya experiment, carried out by several Canadian 
Government groups, including one from the Atlantic 
Region, was designed to measure and explain the heat 
balance of a polynya during a one month period. A 
polynya can serve as a full-scale model of proposed 
Arctic harbours. 


Several advances were made in the description of 
the deep flow in the North Atlantic. A paper on the 
Region's Gulf Stream Experiment (1975-1977) was written 
describing the velocity and temperature fields at 4000 
m under the main axis of the Guif Stream as it crosses 
55°W. The analysis of a later current meter array 
beneath the axis of the stream at 50°W continues. 
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The Cape Sable Experiment investigated the 
following aspects of the circulation off Cape Sable, 
Nova Scotia: (1) seasonal mean flow into the Gulf of 
Maine, (2) low-frequency (subtidal) variability, (3) 
tidally-driven "centrifugal" upwelling, and (4) tidal 
mixing versus thermal stratification. 


The waters of the Scotian Shelf edge are 
characterized by high primary production and 
zooplankton abundances. Programs are underway to 
develop biological sensor systems, capable of rapid and 
detailed spatial resolution, which may be applied to 
marine ecological studies relating to phytoplankton and 
zooplankton distributions. 


Efforts devoted to the study of chemical processes 
in the Bay of Fundy increased considerably, partly 
because of the desire to understand sediment transport 
and accumulation processes in connection with the Point 
Lepreau Environmental Monitoring Program, and partly 
through the assumption of the sedimentary geochemistry 
program of the Marine Ecology Laboratory (MEL). 


As the quality of the marine environment is of 
vital importance to the management of the living 
resources of the sea, chemical oceanographers of AOL 
continued extensive studies of background levels of 
contaminates from land-based industry and marine 
transportation. 


A long-term program, begun in 1979, to investigate 
the factors that control year-class strengths in fish 
stocks continued. Considerable progress has been made 
in the analysis and interpretation of the Scotian Shelf 
Ichthyoplankton Survey Program (SSIP) data. 


Primary production studies by MEL were chiefly 
concerned with the physiology and productivity of 
marine phytoplankton. The objectives are to understand 
the mechanisms by which phytoplankton production is 
regulated in the marine environment and to improve the 
ability to predict primary production from easily 
measured environmental and physiological parameters. A 
major cruise was made to the eastern tropical Pacific 


to study pelagic production processes at two oceanic 
sites. 
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Analysis of data from the 1980 Marine Ecology 
Laboratory cruise to the eastern Canadian Arctic 
(Labrador Sea, Baffin Bay, Lancaster Sound) provided 
very satisfying results. Major emphasis was placed on 
the importance of light, temperature and nutrients in 
regulating growth and on the capabilities and nature of 
the response of populations to changes in these 
environmental variables. 


Large zooplankton organisms and juvenile fish are 
able to escape from nets used to catch the medium-sized 
zooplankton. A special apparatus (BIONESS) has been 
developed to sample the macroplankton and was used 
extensively to obtain vertical and horizontal 
distributions in a variety of habitats. The sampling 
program during the biological stability (BIOSTAT) 
cruise to waters near Costa Rica was highly 
successfull. 


St. Georges Bay, Nova Scotia, which provides an 
excellent site for ecological studies of a nearshore 
fish population, was the location for an extensive 
series of field observations on food and growth of 
larval mackerel, on primary production, zooplankton 
production, and on nutrient dynamics. 


Bedford Institute's 1981 A.G. HUNTSMAN Award for 
Excellence in Marine Sciences was presented to a 
Canadian, Dr. J. Tuzo Wilson, Director of the Ontario 
Science Centre. Established in 1980, the award is 
presented annually and honours top marine scientists 
throughout the world who are not only respected for 
their calibre in science and in scientific thought, but 
who will have an influence on the future of 
oceanography. The award, created at BIO, is supported 
financially by Canadian industry with marine interests 
and, by the departments of Fisheries and Oceans and 
Energy, Mines and Resources. Dr. Wilson's HUNTSMAN 
Lecture for 1981, given at BIO, was entitled 
"Recollections of the Development of Plate Tectonics 
over the past 55 years". 


The BIO Library continued efforts to develop a 
special collection of marine environmental assessment 
documents. This noncirculating reference collection 
includes material produced in connection with the 
environmental assessment of major development projects 
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off the Canadian east coast and the Canadian Arctic, 
such as the Arctic Pilot Project, Sable Island 
drilling, and the Point Lepreau Nuclear Power station. 
The majority of the projects included in the collection 
are being (or have been) reviewed under the Canadian 
Federal Environmental Assessment and Review Process 
(EARP). The collection will be of use to persons from 
government, industry and other organizations who are 
involved in coastal and offshore projects, as well as 
members of the public. 


Dr. Trevor Platt, Head of the Biological 
Oceanography Division of MEL, was awarded the Atlantic 
Provinces Interuniversity Council on the Science 
(APICS) Fraser Medal for 1981. The medal is awarded 
for outstanding research conducted in Atlantic Canada 
by younger scientists and engineers. It iS sponsored 
by the Atlantic Provinces Council on the Sciences, is 
judged by a distinguished panel from across Canada, and 
consists of a gold medal and cash award. 


The Institute of Ocean Sciences, Patricia Bay, 
B.C. is the base of operations for the Pacific Region 
oceanographic research and hydrographic survey 
programs, including programs in coastal and offshore 
Pacific waters and a small portion of the eastern 
Arctic including the channels of the Arctic 
Archipelago. 


Among the major accomplishments of the ocean 
chemistry division was the commencement of a chemical 
oceanography research program in Alice Arm to study 
mine tailings behaviour and metal accummulation rates 
related to the operation of the much-publicized Amax 
molybdenum mine. 


The establishment of a Marine Carbon Research 
Centre is progressing. Data submission directly to the 
World Meteorological Organization (WMQ) has commenced 
and laboratories for 14¢ dating and 13¢ productivity 
measurements are being set up. 


A review of air-sea carbon dioxyde (C09) exchange, 
the role of photosynthesis, upwelling zones, and Arctic 
C02 source-sink relationships will contribute to 
construction of a number of C09 sub-models. Marine C09 
monitoring continues, using ships of opportunity and 
B.C. lighthouses. 
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A series of ocean enclosed experiments was started 
to study the fate of metals (lead, mercury, cadmium, 
copper and manganese) and flocculation in the marine 
environment, air-sea C09 exchange rates, carbonate 
chemistry and the carbon cycle. In addition metal and 
organic release and uptake rates in seawater are being 
addressed in a laboratory experiment. 


IOS personnel cooperated with the U.S. National 
Oceanic and Atmospheric Agency (NOAA) in an air-sea CO9 
and oceanic C09 penetration study in the western 
Pacific. An assessment of environmental levels of 
certain polyaromatic hydrocarbon compounds and their 
toxic effects, and the detoxification of metals by 
protein of mussels are also ongoing. 


In the ocean physics division, the study of fjords 
dynamics continued with the collection of data to 
describe the seasonal variations in water properties 
and current structure in the Alice Arm area, including 
events leading to renewal of bottom water in the fjord 
system. 


Field work in the N.W. Passage was undertaken to 
provide preliminary descriptions of currents, water 
level and water masses. 


CODE (Coastal Ocean Dynamics Experiment) data was 
used to complete a description of space and time scales 
of variability on the Vancouver Island continental 
shelf and to complete a description of annual and tidal 
cycles off southwestern Vancouver Island. A refined 
upper layer model for southern Georgia Strait is being 
developed, and testing is scheduled. 


Analysis and interpretation of several seasons of 
work on the factors responsible for large-scale, 
multi-year patterns of plankton distribution and 
production on the continental shelf was close to 
completion. 


Samples were analyzed and statistical assessments 
made of community patterns of plankton in order to 
distinguish sets of fjords with similar planktonic 
communities. 


Benthos studies included analysis of samples taken 
beneath plankton production zones to test hypotheses | 
linking benthic distribution with zones of low and high 
plankton production and of low oxygen on the shelf. 
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A cooperative program involving IOS Physics 
Division, Bedford Institute of Oceanography Geology 
Division and various universities was launched to 
determine the distribution of benthic organisms 
attached to walls of fjords in relation to natural 
oxygen deficits (Saanich Inlet), natural silt loads and 
currents over sills (Knight Inlet and others), and mine 
tailings (Alice Arm). 


In the area of Ocean Information, the compilation 
and appraisal of data sets continued, with special 
emphasis on priority Arctic areas. Draft reports in 
review included physical oceanography for the Beaufort 
Sea, Queen Elizabeth Islands, N.W. Passage, and Baffin 
Bay, and chemical oceanography for the Beaufort Sea and 
N.W. Passage. Also, chemical mass balance studies and 
a review of physical forcing functions relevant to oil 
spill trajectory modelling for the Beaufort Sea were 
completed in draft form. 


Work continued to assess the feasibility of 
archiving Arctic biological oceanographic data 
including benthos, plankton, whales, and fish. 


The first phase of physical oceanographic data 
compilations for west coast waters, specifically Queen 
Charlotte Sound/Hecate Strait/Dixon Entrance, and the 
Georgia/Juan de Fuca system was completed. A review of 
existing environmental assessments and reports was 
Started prior to west coast offshore drilling 
ee ee A computer catalogue of these reports is on 

ile. 


Prior to Environmental Assessment and Review Panel 
(EARP) hearings and panel recommendations, 
contributions to departmental positions were advanced 
regarding such issues as Beaufort Sea development, and 
the Arctic Pilot Project (APP). An overview/scenario 
of Beaufort Sea Development projections to the year 
2000 was in preparation. 


Ocean dumping research and activities related to 
the granting of dumping permits continued, including 
work designed to improve existing legislation. 
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Bayfield Laboratory for Marine 
cience and Surveys 


Central Region, Headquarters, 

isos In honour of the pioneer hydrographer of the Great 
Lakes, Admiral Henry Wolsey Bayfield, Central Region 
was renamed during the year the Bayfield Laboratory for 
Marine Science and Surveys (BLMSS). In addition, the 
Research and Develoment Division became known as the 
Oceanographic Division, reflecting the change of the 
Division's activities away from the Great Lakes to the 
marine waters of the Arctic, Hudson Bay and James Bay. 


The Barrow Strait project, of the Northwest 
Passage Oceanographic Program, continued with a field 
survey early in the year utilizing the stable winter 
ice cover. It consisted of a regional survey of water 
structure, year-long measurements of flow and a limited 
number of biological and chemical observations. A 
notable finding with respect to the potential use of 
ice-breaking tankers for the transportation of Arctic 
Oi] and gas was evidence of coastal upwelling reducing 
the equilibrium ice thickness by as much as 4m. The 
limited nutrient and zooplankton sampling showed 
differences between the water masses present. 
Physiological studies of phytoplankton collected under 
the ice demonstrated photosynthetic potential as early 
as April. Early reports from the March/April 1982 
field survey indicate that the year-long current meter 
and tide gauge instrumentation operated successfully 
and that the biological sampling equipment designed for 
through-the-ice data collection performed well. 


Research results from the Hudson Bay Region were 
presented at the Hudson Bay Symposium hosted by the 
University of Guelph. This included physical and 
biological oceanographic properties of freshwater 
plumes under an ice cover; tidal-induced variation in 
the salinity distribution and a narrow estuary; the 
variability of oceanographic parameters in Hudson Bay, 
and the present and future circulation in James Bay. 


In order that supertankers can more safely 
navigate year-round through Arctic waters, an 
investigation of the interaction of radar signals with 
the various ice formations found in the Northwest 
Passage was initiated in the spring of 1981. The 
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research will provide an ice classification system with 
a range of 5-6 nautical miles. Other work in ice 
studies included the development of a transportable ice 
physics laboratory and the standardization of sampling 
and analytical methods for carrying out 
crystallographic and ice strength tests, ice salinity 
and temperature. 


In conjunction with Environment Canada and the 
Ontario Ministry of Natural Resources, results of a 
five-year erosion monitoring program on the Great Lakes 
provided a new classification of the beach zone in the 
analysis of regional shore patterns and processes. A 
Canada/Ontario guide for better shore management was 
also published. 


In the study of estuarine dynamics, research was 
carried out on the use of dynamic-stochastic modelling 
for estimating salinity distributions and on the 
identification and analysis of internal tides in the 
middle estuary of the St. Lawrence. Results of this 
and related research were presented at the 
International Conference on Time Series Methods in 
Hydrosciences. In conjunction with the Del ft 
Hydraulics Laboratory, a dynamic-stochastic storm-tide 
model developed at BLMSS, is being applied to predict 
water levels in Eastern Scheldt estuary, Holland. 
Research on predicting the effects of changes to the 
freshwater plume under an ice cover (as caused by 
hydroelectric development) on ice conditions and the 
weather of James Bay was also completed. 


In addition to supporting hydrographic and 
oceanographic surveys, the Region's vessels including 
CSS LIMNOS and CSS BAYFIELD were involved in the 
scientific and surveillance programs of the National 
Water Research Institute, Great Lakes Fisheries 
Research Branch, and other government agencies and 
universities. The Search and Rescue program continued 
successfully during 1981 with over 80 incidents 
recorded. 


Collaborations on northern programs have included 
the National Museum, Ottawa; Institute of Ocean 
Sciences, Bedford Institute of Oceanography, Arctic 
Biological Station, Departments of Communications and 
Indian Affairs and Northern Development, and various 
universities. 
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Champlain Centre for Marine 
Science and Surveys 


Quebec Region Headquarters, 
UES <5 


The Oceanographic Research group at the Champlain 
Centre for Marine Science and Surveys (CCMSS) undertook 
several projects in the Estuary and Gulf of 
St. Lawrence as well as in the Saguenay Fjord. 

Dynamics of coastal waters, marine pollution and 
processes affecting biological production were the main 
themes of these studies. CCMSS also launched its first 
research program in the coastal waters of Northern 
Québec, southeast of Hudson Bay, to study the impact of 
hydro-electric development on marine and estuarian 
environments. 


The Hydrographic Studies group surveyed Lac 
Saint-Jean, the Richelieu River and the Gaspé 
Peninsula. 


CMSS also participated in two environmental 
evaluations for the Arctic pilot project on the 
possible effects of construction and operation of a gas 
terminal at Gros Cacouna, some 200 km downstream from 
Québec. 


In May 1981, the Physical Oceanography Division 
set up a multi-disciplinary program between Sept-Iles 
and Blanc-Sablon to study the effect of outflow from 
the rivers on the marine environment of coastal waters 
located near the north shore of the Gulf of 
St. Lawrence. 


The first phase of a two-year study on the 
freshwater plume from Great Whale River, southeast of 
Hudson's Bay, was completed. The study was designed to 
show the influence of ice covering on the reduction of 
water turbulence, vertical drag and the development of 
the plume during an increase in outflow (from March to 
May). The project, conducted in collaboration with the 
Biological Studies Division and the universities of 
Laval and McGill, will ultimately attempt to determine 
the impact of hydro-electric power plant development on 
the productivity and physical condition of the coastal 
region. 


Chemical oceanographers conducted a research 
program on the blue mussel, permitting them to create a 
model of the organism encompassing seasonal variants of 
the mussel's retention of metal. This led to an 
improved usage of the mussel as a pollution indicator. 
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Other work included an analysis of the 
distribution and behaviour of mercury in the estuary 
system of the Gulf of St. Lawrence and a study of 
polyaromatic hydrocarbons in sediment. Contamination 
of the Saguenay Fjord by this type of composition has 
been confirmed and a survey of sediment along the 
Laurentian Channel has been conducted in pursuit of 
this study. 


The Biological Oceanography Division continued its 
research on the biological production system of the 
St. Lawrence River estuary. Preliminary findings 
indicate that the outflow of freshwater from this river 
and its tributaries (Saguenay, Outardes, Manicouagan, 
etc.) could seriously affect the time frame and 
distribution pattern of phytoplanktonic growth in the 
estuary. 


Preliminary studies on the biomass, productivity 
and physiology of microflora associated with ice were 
conducted in the estuary of the St. Lawrence, as well 
as southeast of Hudson Bay within the confines of the 
Great Whale River study. 


Elsewhere, several projects were conducted on the 
distribution and production of zooplankton in the 
estuary of the St. Lawrence and in the Saguenay Fjord. 
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Small Craft Harbours Under the Fishing and Recreational Harbours Act 
the department has the responsibility to develop, 
administer, and maintain some 2,400 federally -owned 
fishing and recreational harbours throughout Canada. 
The Small Craft Harbours Directorate, through regional 
offices at Vancouver, Winnipeg, Burlington, Halifax, 
St. John's and Moncton, carries out this mandate. 


Program objectives are to develop effective and 
efficient regional harbour systems to ensure maximum 
economic and social benefits to Canada from the use of 
the commercial fishery, and to assist in the provision 
of harbour facilities to the recreational boating 
sector through: 


the development and maintenance of harbours by 
providing adequate protection, berthage, water 
depth, launching facilities and other harbour 
infrastructure services to satisfy user needs; and 


5 the management of harbours, collection of revenues 
and provision of property services responsive to 
program needs. 


Recreational boating is assisted through the 
Marina Policy Assistance and Tourist Wharf programs 
which provide harbour facilities for recreational craft 
through cost-sharing agreements with other levels of 
government and the private sector. 


Federally-owned harbours administered by Smal] 
Craft Harbours comprise properties valued at some $1.7 
billion, including some 2,500 leases, licences and 
agreements. The installation of a Harbour Management 
System, in the form of either appointed harbour 
managers or through municipal leases, at a significant 
number of federal harbours has resulted in a marked 
improvement in the standard of management at these 
locations. 


During the year, approximately $6 million in 
program funds were directed to joint funding Canada 
Community Development Projects with the Department of 
Employment and Immigration. This resulted in improved 
harbour infrastructures and employment at local labour, 
particularly in Eastern Canada. 


An additional $10 million was devoted to major 
harbour upgrading projects in the Gaspé and North Shore 
areas of Québec as a result of a departmental agreement 
with the Department of Regional Economic Expansion. 
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Ship Branch 


A significant amount of program resources was 
devoted to rebuilding harbours and upgrading projects 
across the country. Major projects included those at 
Wedgepoint and Sandy Cove East, N.S.; Woodwards Cove 
and Caraquet, N.B.; Matane, Sept-Iles, Cloridorme, 
Québec; Gibsons, B.C., as well as participation in 
major marina development in Ontario. 


Project approval was received in 1981 to build two 
25-metre fishery patrol vessels to replace the Cumella 
and Boltenia, two wooden-hulled vessels built in 1951 
which operate in New Brunswick and Newfoundland waters 
respectively. In addition to these vessels, design 
work was started to replace the Wm. J. Stewart, a West 
coast offshore hydrographic vessel and the Cape Freels, 
an offshore surveillance and enforcement vessel for the 
East coast. 


Work neared completion on two fishery research 
trawlers, the Alfred Needler and the Wilfred Templeman, 
being built at Pictou, Nova Scotia. 


Treasury Board approved a five-year replacement 
and mid-life refit program beginning in 1982-83 
involving 17 vessel replacements and 9 mid-life 
refits. This program also calls for replacement of 
approximately 30 launches in the 10 to 14 metre range. 


During the year, personnel in the DFO fleet were 
provided with newly-designed uniforms and working 
dress, including heavy weather gear. The uniforms are 
an initial grant with replacement on a scheduled basis. 
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Introduction 


i 


Under the Department of Fisheries and Oceans 
Act, the duties, powers and functions of the 
Minister of Fisheries and Oceans include (i) sea 
coast and inland fisheries; (ii) fishing and 
recreational harbours; (iii) hydrography and 
marine sciences and (iv) the coordination of the 
policies and programs of the Government of Canada 
respecting oceans. 


The department is composed of four main 
organizational components: Atlantic Fisheries, 
Pacific and Freshwater Fisheries, Fisheries 
Economic Development and Marketing, and Ocean 
Science and Surveys. A separate group deals with 
the department's responsibility with regard to 
small craft harbours. 


The objectives of Fisheries and Oceans are to 
ensure: 


- the comprehensive husbandry and management 
of Canada's fisheries resource base, through 
the protection, rehabilitation and 
enhancement of individual fish stocks and 
the aquatic habitat upon which these 
resources depend; 


- The "best use" of fisheries resources, 
through a variety of measures affecting when, 
where, how and by whom these resources are 
harvested, processed and marketed to obtain 
optimal socio-economic benefits; 


- an adequate hydrographic survey and chart 
production program to enable hydrographic 
charts and other publications to be 
produced for safe navigation in Canadian 
waters; 


- the acquisition of the necessary knowledge 
base pertaining to oceanic processes and 
environments to support activities related to 
defence, marine transportation, the 
exploitation of offshore energy resources, 
and the management of the fishery resource 
and its aquatic habitat; 


~ the provision of a national ocean information 
service; 


- the provision and administration of a 
national system of harbours in support of 
commercial fishing vessels and recreational 
boating. 
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Introduction 


Operations of the department, which is highly 
decentralized, are carried out from Ottawa and 
regional offices and research establishments 
throughout Canada. A summary of the activities in 
fiscal year 1982-83 follows. 
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The Fishing Industry 
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For the fifth consecutive year, Canada maintained 
its position as the No. 1 fish exporting nation in the 
world in dollar value. The value of Canadian fishery 
product exports totalled more than $1.6 billion in 
1982, a 6 per cent increase over 1981. The United 
States, taking 53 per cent of Canada's exported fish 
products, remained the most important market, fol lowed 
by the European Economic Community (EEC) and Japan. 


Commercial landings in Canada amounted to 1.4 
million tonnes in 1982, a 1 per cent decrease from 
1981. Landed value was up by 4 per cent from the 
previous year, totalling $890 million. The market 
value of Canadian fish products was nearly $2 billion 
in 1982, up 4 per cent from 1981. There were 130,000 
fishermen and plant workers directly employed in 
Canada's fishery during 1982 and 40,000 fishing vessels 
were federally registered. 


On the Atlantic coast, landings remained 
relatively unchanged at 1.2 million tonnes valued at 
$588 million. Product value showed an increase of 9 
per cent with a market value totalling $1.4 billion. 


Landings on the Pacific coast decreased by 16 per 
cent to 140,000 tonnes with a landed value of $237 
million. The market value of fishery products dropped 
by 12 per cent to $470 million due to a decrease in the 
production of canned Pacific salmon. 


Commercial freshwater landings amounted to 60,000 
tonnes, an increase of 16 per cent over 1981 with a 
landed value of $64 million. Production showed an 
increase of 16 per cent with a market value amounting 
to $130 million. 


Financial difficulties facing the fishing industry 
on both coasts continued throughout 1982. Increasing 
costs coupled with little improvement in the real 
selling price of fish products resulted in a severe 
cost-price squeeze adversely affecting the financial 
performance of the fishing industry, particularly the 
large integrated offshore groundfish companies. 
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Atlantic Fisheries 


The Atlantic Fisheries Service mandate is to 
provide effective management of the fishery resources 
of Atlantic Canada. Management tools used to ensure an 
orderly, sustainable harvest of fisheries resources 
include licensing regimes, resource allocation plans 
and regulatory controls to properly conserve and 
allocate a limited resource among competing users. AS 
well, a full surveillance and enforcement program 
ensures respect for harvesting privileges and protects 
the resource from unlicensed fishing. 


Resource management initiatives included 
continuation of the revision of the licensing system. 
Vessel registration was streamlined by adopting a 
three-year registration program. Policies were 
developed for licence transfer, replacement guidelines 
and licence utilization. The streamlining of domestic 
and foreign quota-monitoring systems was begun. For 
mixed fisheries, combinations of catch quotas, by-catch 
regulations, closures and fleet suballocations were 
used to effectively monitor and limit fishing effort. 


The principal mechanism for determining the 
sharing of the available harvest among competing user 
groups is the resource allocation plan. The first 
major plan for allocating fish stocks to the Canadian 
fleet was the 1977 Atlantic Groundfish Plan. Since 
then the process was extended each year and by 1982 
virtually all species were covered. 


Following government-industry seminars on Northern 
cod, squid, Gulf groundfish, crabs and herring/mackerel 
in earlier years, a Seminar on capelin was sponsored to 
provide a basis for the preparation of long-range 
management and allocation plans. 


In 1982, on a trial basis, enterprise allocations 
became part of the Groundfish Management Plan for the 


’ Jargest companies participating in the offshore 


fishery. This required close monitoring and was viewed 
as a tool for allocating shares of fish in other 
sectors and in other fisheries. 


A major initiative to decentralize the authority 
for the management of small vessel fisheries was 
undertaken through Sector Management. Under this 
approach, vessels less than 19.8 m (65 feet) are 
managed within three sectors corresponding to DFO's 
three regions. Fishing capacity confined to these 
sectors is matched to the available resource and 
harvesting plans are determined on that basis. 
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Resource management objectives were achieved 
through a system of catch quotas and effort 
restrictions as the primary tools for controlling level 
of fishing. These were complemented where necessary by 
closed areas and seasons and limitations on gear 
types. Mesh and size limit regulations influence size 
and age distribution of catches. A major exercise to 
consolidate and update the framework of Atlantic 
harvesting regulations was initiated. 


Compliance with regulatory controls was achieved 
through air and surface surveillance, the presence of 
observers on board vessels, the collection of stock and 
catch data, information programs and prosecution of 
violators. 


In accordance with objectives under the Fisheries 
Development Act, numerous projects were carried out 
during the year in the areas of quality improvement, 
cost reduction, energy efficiency, resource 
enhancement, and technology development and transfer at 
a total cost of $7.5 million. These initiatives and 
other programs were implemented through the 
department's regional offices across eastern Canada. 

In addition, general programs were initiated in the 
areas of foreign arrangements and job creation. 


Quality improvement programs included 
containerization for open boats, onboard handling 
systems for gillnetters and longliners, the impact of 
air vaccum unloaders on fish quality, boxing fish at 
sea, development of operational standards for insulated 
fish-holding containers, sea water spray/fog cooling 
systems for crab vessels, trawl mesh-size quality 
studies, quality engineering and laboratory 
developments, and development of vessel-insul ation 
systems and vessel-hold linings. Detailed studies 
concentrated on comparisons of the effectiveness of 
various bleeding cuts, the effect of bleeding, gutting, 
washing and icing, and methods for preserving freshness 
to ensure improvements in fish quality throughout the 
Atlantic fishery from the point of catching to the 
plant. 


The Cost Reduction Program included projects on 
developing and testing individual vessel-analysis 
systems, vessel instrumentation, hull coatings, low- 
cost small-vessel nozzle systems, and fuel heaters. 
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The Energy Efficiency Program emphasized energy- 
efficiency awareness through information and education 
programs, vessel energy-consumption analysis and 
improvement, and the design of an energy-efficient Cape 
Island vessel. 


Projects under the Resource Enhancement Program 
included arctic char development, a northern Labrador 
scallop survey, offshore crab and scallop surveys, 
offshore mackerel exploration, lumpfish fishery and roe 
processing, scallop bed surveys in selected areas and 
inshore clam surveys. Processing advancement projects 
included experimental production of European-cure heavy 
salted codfish, stockfish production and utilization of 
trap cod, 


The Technology Development and Transfer Program 
covered several areas from harvesting to plant 
operations. Projects included field testing of 
artificial baits, onshore and onboard automatic gang- 
baiting systems, triangular longlining, reduction of 
resistance on the wire-wing trawl, fully powered 
(self-hauling) rope reels for Scottish and Danish 
seining, scallop rake improvements, and the development 
of a scallop-shucking machine. 


The Coastal Labrador Program is a five-year, 
$13.5 million development program designed to provide 
increased efficiency through the harvesting, landing, 
processing and storage stages. Projects were carried 
out in the areas of fish holding and cold storage, ice 
making and storage, community stages and unloading 
facilities, and utility and vessel servicing. 


The Southeast New Brunswick Program is a $2.7 
million, five-year program which expended $820,000 in 
1982-83 in the areas of upgrading processing 
facilities, improving infrastructure related to 

‘harvesting, handling, holding and distribution, 
assisting commercial aquaculture operators to utilize 
the latest technologies for rearing and harvesting 
shellfish, salmonids and other species, and providing 
education and training programs in consultation with 
fishermen and processors. 


The Prince Edward Island Fisheries Development 
Program is a $7 million, three-year program which 
expended $4.4 million in 1982-83. Major initiatives 
concentrated on infrastructure improvements including 
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onboard fish handling, offloading and ice-making 
equipment, upgrading plants and modernizing cold 
storage and freezing facilities, assistance to the 
shellfish fishery such as development of oyster beds, 
improvements to off-bottom mussel culture techniques, 
research on bay scallops and quahaugs, assistance to 
fishermen to control energy costs, a pilot project on 
dockside grading, and a gillnet/longline conservation 
project. 


The Newfoundland Bait Service through the Job 
Creation Program upgraded six bait holding units and 
repaired five bait depots. Problems were experienced 
in obtaining bait but arrangements were made to acquire 
3,000 metric tonnes of mackerel from overseas. Bait 
sales again exceeded 8,000 tonnes. 


The Newfoundland Inshore Fish Handling Program 
completed its mandate with 200 communities receiving 
fish unloading systems. Modifications and upgrading 
were carried out on 22 systems installed earlier in the 
program. 


An active foreign arrangements program was carried 
out as a result of an oversupply situation and other 
factors. Direct "“over-the-side" sales of fish by 
fishermen to foreign vessels in 1982 amounted to 40,346 
tonnes valued at $13.7 million. Species sold included 
herring, cod, turbot, arctic char, mackerel and 
gaspereau. The processing industry also benefitted as 
foreign vessels were permitted to purchase fish 
"over-the-wharf" amounting to 29,753 tonnes of product 
weight. Socio-economic benefits from the Newfound] and 
Resource-Short Plant Program resulted in the program 
being extended in 1982. Deliveries were permitted to 
inshore seasonal plants with little or no access to 
fish from larger trawlers. 


Substantial funds for fisheries projects were made 
available through job creation programs. The 
department's Job Creation Program, in conjunction with 
Employment and Immigration Canada, saw approximately 
250 Atlantic fisheries projects approved, totalling 
$6.7 million from DFO and $14.1 million from CEIC. In 
addition, DFO developed project proposals for the New 
Employment Expansion and Development (NEED) Program, 
for implementation in 1983-84. 
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Pacific and Freshwater Fisheries 


Pacific Region 


In the Pacific Region, new regulations dealing 
with the registration and licensing of fishing vessels 
came into effect. These new regulations set out more 
clearly the terms and conditions of vessel licensing. 


The 1982 salmon season was highlighted by a record 
return and catch of Skeena River sockeye. The Fraser 
River sockeye run was 14.3 million fish, the largest 
run since 1958. The sockeye escapement of four million 
fish in 1982 was a record, with the majority of 
spawners going to Thompson River tributaries where the 
distribution was excellent. However, an extremely poor 
escapement of 4,600 sockeye was recorded on the early 
Stuart spawning grounds. 


Northern B.C. and southeastern Alaska were the 
locations of the largest tagging program on sockeye and 
pink salmon ever conducted on the Pacific_coast.. This 
program, a joint Canada/U.S. research venture, was 
initiated in response to the lack of adequate data as 
revealed in international negotiations to define 
equitable harvests of salmon stocks subject to 
interception. The results of the tagging program will 
help settle disputes regarding the interception of 
sockeye and pinks in these areas. 


The recommendations made by Dr. Peter Pearse in 
the report of the Commission of Inquiry on Pacific 
Fisheries Policy have helped the department to focus on 
addressing the longstanding and fundamental fisheries 
management problem of excess fishing capacity in 
Commercial fishing fleets. A greater emphasis was also 
placed on the problems of recreational fisheries 
management. Plans have been implemented to improve the 
accuracy of commercial and sport catch statistics. 


On December 23, 1982, negotiators for Canada and 
the United States completed 13 years of negotiations by 
initialling a draft treaty regarding Pacific salmon. 
The draft treaty was formally submitted to the two 
governments with the negotiators' recommendations for 
its ratification on February 1, 1983. Implementation 
of the treaty did not take place because of political 
opposition in the United States, particularly in the 
State of Alaska. 
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Work continued on technical research and 
development. Several projects were conducted to 
develop methods to improve the quality of fish 
products. Other projects focussed on means to increase 
fish-product storage life. 


Because of high fuel costs, it has been necessary 
for many of the larger west coast salmon seiners to 
consider installing freezers to enable them to stay 
longer on the fishing grounds. To meet this special 
need, an experimental, compact, high-capacity freezer 
employing a combination of air-blast and plate-freezing 
techniques in a vertical format has been developed and 
tested under commercial fishing conditions with 
successful results. 


Other work included a microcomputer-based control 
system developed to monitor and operate refrigerated 
seawater (RSW) systems on-board vessels as well as in 
processing plants. Among other things, this system can 
record temperatures from 28 different locations 
together with date and time on cassette tape. The 
computer program for the operation of this system will 
be tested next year. 


The multi-million dollar Salmonid Enhancement 
Program (SEP) was developed in 1977 by the Government 
of Canada in cooperation with the Government of British 
Columbia. The major highlight of 1982/83 was the 
approval of a transition phase proposal, which would 
provide SEP planners and management with a two-year 
assessment-oriented period in preparation for Phase II. 


Several Job Creation Program projects included 
such activities as juvenile salmon salvage, obstruction 
alleviation and fishway construction and maintenance. 
In addition, a Special Employment Initiatives Program 
package allowed the construction of five central 
interior facilities which will have cost $1.8 million 
by the end of 1983/84. 


The quantity of all species released from major 
rearing facilities, except chinook, increased over last 
year's figures. A strong emphasis was placed on 
chinook enhancement; SEP released in excess of 23 
million juveniles in the spring of 1983. Every effort 
was made to increase chinook production at Capilano and 
Chilliwack hatcheries, where doubled production 
accounted for most of the increased fish release 
figures. A total of 237 million sockeye fry was 
produced and there was a substantial increase in the 
numbers of coho and steelhead. 
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Western Region 


Community projects totaled approximately 25, with 
four new projects established as part of the Special 
Employment Initiatives Program. A high level of 
commitment was demonstrated by approximately 7,000 
volunteers. An additional three Community Advisors 
were hired to provide the advice and technical 
assistance required to handle the ever-increasing 
number of volunteer projects. 


The year marked the completion of the 
reorganization of the Western Region to emphasize its 
new commitment to the Arctic. Major initiatives 
involved the creation of an Arctic Operations 
Directorate and restructuring of the Research 
Directorate and Southern Operations Directorate. 
Activities were redirected towards freshwater fish 
habitat problems of national importance (primarily 
energy-related), resource development activities in 
support of regional fisheries and fish and marine 
mammal management, and habitat problems in the Arctic, 
as well as ongoing problems related to the commercial 
fishing industry. 


The Southern Operations Directorate was formed in 
April, 1982 as part of the regional reorganization. 
The directorate is responsible for inspection 
activities, fishermen's assistance programs, fisheries 
development programs and Small Craft Harbours. The 
directorate operates field services in the three 
prairie provinces and the N.W.T. 


The production, processing, canning and 
pasteurization of 4545 kg (10,000 pounds) of whitefish 
roe was supervised in collaboration with industry. 
Promotional support in market development of the 
product was provided. In recognition of this work, the 
Western Region was presented with the Gordon Royal 
Maybee award during the 26th Annual Conference of the 
Canadian Institute of Food Science and Technology. 


The Arctic Operations Directorate, dedicated to 
all operational programs in the Northwest Territories, 
was created in 1982. Decentralization was further 
established with the locating of area managers and 
biologists in the central and eastern Arctic. In 
addition, an office was established in Pond Inlet to 
better serve the residents of the North Baffin region. 
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The moratorium on the issuance of new licences for 

the commercial fishery on Great Slave Lake continued, 
while extensive consultations were held with the 
industry to determine the appropriate management system 
for the lake. Continued biological sampling for stock 
identification for the fishery on Great Slave Lake was 
undertaken. 


In addition, the department embarked on an 
extensive study of various populations of marine 
mammals in the Northwest Territories. 


Ontario Region During 1982, the development of an ultratrace 
organic analytical laboratory was initiated to provide 
the capability to meet the increasing concern about the 
presence of trace organic contaminants in the Great 
Lakes. Although primarily concerned with chemicals 
such as dioxin in some species of Great Lakes fish from 
selected areas, analyses will also be conducted on 
other components of the food web, and on selected fish 
from other regions. 


Programs to support the commercial fishery in 
Ontario were carried out by the region. A three-year 
initiative to evaluate the feasibility and operational 
efficiency of trapnet gear in Lake Ontario was 
concluded. Stimulated by the loss of markets for wild 
eels due to contamination, a feasibility study for the 
culture of American eel was carried out and plans made 
for a field demonstration phase. If successful 
technology can be developed, this initiative may 
provide alternative opportunities for displaced eastern 
Lake Ontario eel fishermen, and a chance to recapture 
lost markets. 


The Sea Lamprey Control Centre at Sault Ste. Marie 
continued its successful program to suppress parasitic 
lamprey populations. The rehabilitation of large 
desirable salmonids in the Great Lakes is dependent, in 
part, on the degree of success of the lamprey control 
program. 


Fish Inspection and 
Technology The National Fish Inspection Program is aimed at 
ensuring that imported products and Canadian fish and 
fish products destined for domestic and export markets 
do not present a health hazard to the consumer and 
comply with Canadian and importing country grade, 
identity, composition, and labelling requirements. To 
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this end, fish and fish products were inspected 
on-board vessels, at unloading sites, on transport 
vehicles, and during processing and storage. Fish 
handling, holding, transportation and processing 
facilities were inspected to ensure compliance with 
construction, equipment and operating requirements, and 
good manufacturing practices. 


Enforcement action was taken to prevent the 
marketing of tainted, decomposed, or fraudulently 
labelled fish and fish products and to ensure that all 
fish and fish products entering interprovincial or 
export trade were processed in registered fish 
processing plants. During the year a number of charges 
were laid under the Fish Inspection Act and some plant 
certificates of registration were revoked for 
construction, equipment, and operating deficiencies. 

An intensive surveillance program was initiated in the 
Pacific Region for canned salmon following a death in 
Belgium attributed to the consumption of non-Canadian 
canned salmon. Each registered salmon cannery 
implemented a quality verification system which 
automatically checked every can of salmon for vacuum 
and weight. The screening procedure ensured the safety 
of Canadian canned salmon on domestic and foreign 
markets. 


Industry demand for certification of domestically 
produced products destined for export increased again 
due to the requirements of importing countries and 
buyers. Imports for the year totalled 12,448 tonnes, a 
15 per cent decrease from the previous year. Of the 
imports inspected, 469 lots totalling 1,447 tonnes were 
refused entry into Canada. This is a 90 per cent 
increase in rejections over the previous year due 
mainly to encountering an increasing percentage of 
unacceptable quality-seam defects and non-sterile 
canned-fish products. 


In line with the overall departmental objective of 
improving the stability and viability of the Canadian 
fishing industry, the Inspection and Technology Branch 
continued the implementation of the various elements of 
the department's Quality Improvement Program. 
Regulations respecting vessel certification and 
unloading, handling, holding at dockside and 
transportation came into effect during 1982. The 
inspection of fishing vessels of all sizes continued 
through the year. As a result of comments received on 
the testing and evaluation of proposed grade standards 
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for canned snow crab meat and groundfish, the standards 
were amended and will be further evaluated before 
becoming mandatory. Testing and evaluation of herring 
will continue while the grade standard for frozen 
gutted Pacific salmon was introduced in the Fish 
Inspection Regulations and is being used on a voluntary 
basis. 


Point-of-sale grading projects were conducted at 
Fogo Island and the Bonavista Peninsula in 
Newfoundland, Alder Point in Nova Scotia and Murray 
Harbour in Prince Edward Island. They demonstrated 
that improved on-board handling practices such as 
bleeding, gutting, washing and icing, coupled with 
landed quality grades and price differentials based on 
quality will result in increased volumes of higher 
quality fish being landed at the dock. A point-of-sale 
grading seminar which assessed the results of the pilot 
projects was conducted in St. John's, Newfoundland. 


The Inspection and Technology Branch provided 
Staff expertise for six workshops on quality control 
programming for the fishing industry. Inspectors 
throughout the country were involved in a survey of 
electrical equipment in registered fish processing 
plants to ascertain if there were problems with highly 
toxic PCB coolants. Laboratory staff performed 
analyses such as species identification and breading- 
and-battering content on retail samples for the 
Department of Consumer and Corporate Affairs. 


Inspection and Technology divisions throughout 
Canada participated in the second of a three-year 
agreement between Canada and Brazil on a program to 
familiarize Brazilian fish inspectors with the Canadian 
inspection program. 


Fisheries technology studies were conducted in 
three principal research centres -- Vancouver, Winnipeg 
and St. John's -- providing continuing support for 
departmental activities to improve the quality of 
Canadian fishery products. 


In the Pacific Region, research included methods 
for controlling discoloration of ocean perch skin, 
problems of flesh texture in Pacific hake and 
arrow-tooth flounder, improvement of quality on salmon 
seiners by installation of freezers and use of ice 
glazes and by investigation of the effectiveness of 
modified atmosphere storage, quality studies on salmon 
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and herring roe, development of live-holding facilities 
for prawns and other shellfish and a chemical ly 
assisted shucking method for oysters using magnesium 
chloride, and live transfer of herring by the 
jet-assisted, air-lift pump. 


Assistance with production and market development 
of whitefish roe was provided in the Western Region. 
Further process development was carried out to enhance 
the marketability of minced white fish and tullibee 
from which parasites have been removed. Engineering 
investigations included development and testing of a 
water re-use system for live-fish holding and 
construction of a small-scale portable blast freezer 
for use in the field" 


Research programs in the Newfoundland Region 
investigated the composition, handling and processing 
of roundnose grenadier, spawning and non-spawning 
capelin and harp seal meat, factors affecting the 
quality of inshore-caught cod, and objective methods of 
determining seafood quality. 


Departmental fisheries research programs provide 
knowledge for use in the establishment of catch quotas, 
development of regulations, negotiation of 
intergovernmental agreements, design of enforcement 
programs, habitat management and other areas of 
decision making within fisheries management. In 
addition, information and advice on the resource base 
are provided directly to the fishing industry and 
related enterprises. A major activity of departmental 
researchers is involvement in the Canadian Atlantic 
Fisheries Scientific Advisory Committee (CAFSAC), the 
forum through which scientific advice to resource 
management is channelled. The biological monitoring of 
fish species, survey cruises, associated data analyses 
and population modelling of fishery resources comprise 
a major part of the research effort. Research is also 
undertaken toward the development of new technologies, 
strategies and policies for aquaculture production and 
enhancement of certain stocks, as well as for the 
protection of stocks against communicable disease. 
Scientific advice is provided on competing uses of 
aquatic habitats and the potential effects of these 
activities on the aquatic environment. 
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During the year, scientific staff contributed to 
the work of such international agencies as the 
International Committee for Exploration of the Sea 
(ICES), the Northwest Atlantic Fisheries Organization 
(NAFO), the International Commission for the 
Conservation of Atlantic Tunas (ICCAT), the 
International Whaling Commission (IWC), the 
International North Pacific Fisheries Commission 
(INPFC), the North Pacific Fur Seal Convention (NPFSC) 
and the Convention on International Trade in Endangered 
Species of wild fauna and flora (CITES). Fisheries 
research staff also represented fisheries interests in 
domestic organizations such as the Committee on the 
Status of Endangered Wildlife in Canada (COSEWIC), 
Canadian Climate Program, Canadian Council for 
Ecological Areas and Man and the Biosphere (MAB). 


The Fisheries Research Directorate in Ottawa 
performs various research-related coordinating and 
communicating functions at the national level, 
including coordination of the planning process for 
fisheries research, transfer of technology to the 
private sector, and directing the National Registry of 
Fish Diseases. The directorate is active in 
interdepartmental committees relevant to fisheries 
research activities such as those funding related 
research, e.g. Office of Energy Research and 
Development (OERD), Environmental Studies Revolving 
Fund (ESRF) and Northern 011 and Gas Activities Paper 
(NOGAP). The directorate organized a national workshop 
on the sampling of commercial catches, and coordinated 
the development of an Electronic Data Processing (EDP) 
policy for fisheries research and the revision of the 
Manual of Compliance to the Fish Health Protection 
Regul ations. 


In the Newfoundland Region, the Fisheries Research 
Branch is responsible for the department's research 
programs in the area extending from the Cabot Strait 
eastward to the Flemish Cap and northward to the 
continental shelf off Baffin Island. Assessments of 
approximately 42 stocks under catch-quota regulations 
were updated, and in some cases refined, and advice on 
total allowable catches was provided via CAFSAC and 
NAFO. An in-depth review of the Northern cod stock was 
produced for NAFO. Results of comparative fishing 
trials were analyzed, leading to the selection of a 
modified shrimp trawl as the standard gear for 
estimation of abundance of juvenile flatfish. A study 
of the by-catch of commercial species (mainly juvenile 
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cod) in capelin traps in Conception Bay confirmed 
conclusions from similar studies in Trinity Bay in 1981 
that mortality of cod and other species due to capture 
in capelin traps was negligible in terms of overall 
stocks. 


Aerial surveys designed to estimate capelin 
distribution and abundance during beach spawning were 
successfully conducted and the information obtained was 
used along with commercial log-book records to provide 
valuable information on variability of school size and 
Shape. An examination of recruitment patterns of 
herring in Fortune Bay over the last two decades 
indicated environmental factors, rather than spawning 
stock size, to be the major determinants of year-class 
Strength. Similar studies were initiated to examine 
patterns of recruitment in other herring populations in 
the Newfoundland area. 


The first stock assessment of Iceland scallops in 
the northeastern Gulf of St. Lawrence was completed. A 
randomly stratified survey of squid abundance on the 
Grand Banks was completed. Examination of squid 
stomachs collected from eastern Newfoundland during 
1979-81 indicated fish, particularly young cod, to be a 
Significant prey item. 


A study using a maximum-likelihood model for 
estimation of population size and natural mortality of 
harp seals indicated that the current management 
strategy was effective in terms of the stated 
objective of allowing population increase... A review of 
the demography of hooded seals in the northwest 
Atlantic was presented to the ICES ad hoc working group 
on harp and hooded seals. 


Baseline data obtained for an insect icide-spray- 

impact study suggested that trout populations in the 

_ Experimental Ponds area were stabilizing after the 1981 
Closure to angling. The first draft of a pamphlet 
entitled, "Acid Rain -- A Newfoundland and Labrador 
Perspective", was prepared for the Newfoundland Acid 
Rain Committee and for distribution within the 
Newfoundland school system. 


Studies on Northern Labrador Arctic char led to a 
comprehensive report on the ecology, biology, life 
history and population dynamics of these stocks. As a 
result of enhancement activities as part of the 
Exploits River Development Project, production of adult 
Salmon increased from 2,500 (pre-exploitation) to 
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35,000 in 1982. This still represents only 40 per cent 
of the full potential of the Exploits River system. 
Juvenile salmon reared in lakes were found to have 
different scale growth-ring patterns from their 
stream-reared counterparts. These differences promise 
to be of value in the assessment of lake-rearing 
enhancement projects. 


Studies of the sub-lethal effects of crude oil on 
liver lipids from cod, flounder and cunner indicated 
altered metabolism of lipids, phospho-lipids, fatty 
acids and bile acids. Such changes are likely to 
influence the animal's ability to store energy 
reserves, alter reproductive processes and affect 
biochemical pathways for cell membrane synthesis. The 
structure of the O-antigen of Aeromonas salmonicida was 
elucidated. This bacterium causes furunculosis and has 
been particularly intractable to vaccine development. 
An accurate picture of the structure of the immuno- 
chemical centre could be a step toward development of a 
Synthetic protective antigen. 


Production of Flemish Cap cod was demonstrated to 
be associated to a major extent with ocean climate 
variables such as March meridional winds. Initial 
results of analysis of satellite imagery from the 
Nimbus 7 coastal zone colour scanner indicated the 
possible correlation of green/blue ratios with known 
biological (i.e. chlorophyll) fronts within the marine 
region. These initial findings added further to the 
hope that remote sensing will become a valuable tool in 
fisheries research. 


In the Scotia-Fundy Region, in addition to the 
basic programs, the Canada/USA boundary dispute 
required considerable input from the region's 
researchers, and the issue of mesh-size regulation for 
NAFO Division 4X required the initiation of a 
multidisciplinary, multi-branch investigation. 


The EDP group responsible for preparation of 
historical resource data bases made considerable 
progress in developing procedures for maximum 
flexibility. Tagging data on herring and grey seals 
were found to be particularly unique in their coverage 
and scientific implications for management and 
resource-use decisions. 
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A comprehensive paper on lobster management was 
completed. A comprehensive shrimp survey of the 
Scotian Shelf was conducted. The accumulated results 
on snow crab research were synthesized and presented at 
two international symposia. A larval squid survey 
provided data toward elucidating the life history of 
the shortfin squid. 


Enumeration and catch data for commercial salmon 
were analyzed and used to provide 1982 estimates of 
escapement for the St. John River as well as forecasts 
of salmon returns for the subsequent year. Biological 
advice was provided for salmon management in several 
Nova Scotian rivers. Four Nova Scotia and three New 
Brunswick salmon hatcheries were operated to produce 
400,000 smolts, 350,000 parr and 200,000 fingerling 
trout and yearling landlocked salmon. Substantial 
progress was made toward understanding factors 
(including genetic) controlling salmon maturation, and 
in developing appropriate strains for culture. Feed 
formulas were developed for cultured salmon at 
different stages of development. A micro-habitat 
Suitability study was completed. The study was 
designed to describe qualitatively the habitat 
preference of juvenile salmon in terms of substrate and 
water depth and velocity. 


A rapid diagnostic technique was developed for the 
causative agent of gaffkemia. Research on acid rain 
included pilot studies on the feasibility of renovating 
acidified fish habitats by liming. Acid rain studies 
also demonstrated that low pH inhibits embryonic 
development in salmon eggs, as well as smoltification 
in salmon. 


The Gulf Region's area of research responsibility 
in 1982-83 included all waters of the Gulf of St. 
Lawrence and inland waters emptying into the Gulf, plus 

_ coastal and inland waters of Northern Quebec, as well 
as research on seals throughout the Canadian Arctic. 
The fiscal year 1982/83 was a start-up year for marine 
resource research with the staffing and establishment 
of new research facilities. 


Scallop surveys were conducted in the southern 
Gulf and Magdalen Islands areas. A technique for 
aerial survey of lobster fishing efforts was developed 
and applied in the Northumberland Strait area. 


A conceptual design for an Atlantic salmon semi- 
natural rearing pond facility was prepared for a salmon 
enhancement initiative scheduled for P.E.I. 
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Research effort in Quebec centered on pelagic 
fishes, crustaceans and mammals, as well as on the 
effects of acid rain on lakes and rivers. 


Following the findings of two workshops on the 
determination of age and sexual maturity of herring, 
projects were initiated to develop more objective 
methods of identifying stages of maturity and 
distinguishing between spring and autumn spawners. The 
biological characteristics of herring and assessment of 
the herring fisheries in NAFO Division 4S up to 1981 
were summarized. A study on herring of the 
Riviere-du-Loup region was completed. It was shown 
that vertical distribution and drift of larval herring 
vary with the presence or absence of yolk sac. 


A means of establishing an abundance index for 
capelin was developed. Schooling of capelin in the 
Estuary and in the northern part of the Gulf of St. 
Lawrence was described. Studies were completed on the 
separation of stocks of anadromous smelt from eastern 
Quebec, and of the drift and spatial-temporal 
distribution of larvae in the Estuary. 


A sampling program conducted for the second 
consecutive year established the timing of upstream 
migration of eels of the North Coast of Quebec. The 
timing was found to be associated with water 
temperature. 


Study of the distribution of crab larvae in Baie 
des Chaleurs showed that snow crab larvae are present 
for at least two-and-a-half months. Their relative 
abundance and geographic and bathymetric distribution 
were described. Preliminary results of studies on the 
dry weight of crab claws and on serum-protein levels 
indicated that these two features are more effective 
than carapace hardness for quantitative differentiation 
of recently molted white crabs. Analyses were 
conducted on the biomass of shrimp stocks in the Gulf 
of St. Lawrence and on the status of the fishery. DFO 
researchers collaborated with Government of Quebec 
researchers in describing the status of the Magdalen 
Islands giant scallop stocks. 


A laboratory study showed Atlantic salmon to be 
more sensitive than brook trout to adverse pH 
conditions (e.g. as caused by acid rain) and to 
elevated aluminum levels in water. Results of a sea 
urchin study showed the high potential of this species 
as an indicator of salinity conditions in a specified 
location. 
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In the Ontario Region, work continued for the 
International Joint Commission (IJC) on the development 
of Great-Lakes-specific water objectives and with the 
biological component of the international surveillance 
program on Lake Ontario. Investigations continued on 
methods of determining the health of fish populations 
in the Great Lakes with emphasis on white sucker and 
lake trout populations. The trends in whole-fish 
contaminant levels were also investigated for the IJC. 
Work on the aquatic ecosystem of the Bay of Quinte 
consisted largely of the preparation of a major 
document for publication in 1984. This document 
describes the total ecosystem of the Bay and interprets 
the changes that have occurred as a result of major 
nutrient control and their impact on the fishery. Tne 
Ontario component of the departmental acid rain program 
continued with major investigations on the calibrated 
Turkey Lakes watershed, surveys of the impact of 
acidification of trace metals in Georgian Bay, and the 
coordination of the headwater lake national survey 
project. On behalf of the IJC subcommittee on 
dredging and the Ontario Region of the Small Craft 
Harbours Branch, research was conducted on the toxicity 
of dredge spoil on the primary production of natural 
phytoplankton communities. 


In the Western Region, the major freshwater fish 
habitat problem addressed was the Long Range Transport 
of Air Pollutants (LRTAP). In the Experimental Lakes 
Area a whole-lake experiment was initiated to test the 
relative effectiveness of sulphuric and nitric acids in 
acidifying lakes to assess the need for controlling 
precursors of these acids. In an experiment based in a 
two-basin lake divided with a watertight curtain, 
nitric acid was proven to be only 20 per cent as potent 
as sulphuric acid due to neutralization by plant uptake 
and by denitrification. In another lake acidified 
Since 1976, it was shown that all fish species had 


. Stopped reproducing and that the condition of lake 


trout had declined. It was also illustrated that both 
direct toxicity of oxygen ions and food chain effects 

at relatively high pH values are important in altering 
the biota of acidified lakes. 


Research on the impact of hydroelectric 
impoundments on fish habitat was carried out in the 
Churchill-Nelson diversion (Southern Indian Lake) in 
Northern Manitoba. Uptake of methyl-mercury was shown 
to be enhanced in the presence of submerged moss and 
peat. These experimental results serve to explain the 
Changes observed in other lakes after impoundment. 
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Electrophoretic studies confirmed hypothesized large- 
scale fish stock movements in response to documented 
physical changes in the lake after impoundment and 
diversion. The first phase of an intensive survey of 
invertebrate communities associated with land-use 
disruptions in the Ochre River was completed. 


The development and testing of a pilot commercial 
fish production system to utilize sources of low-grade, 
waste-water heat was continued in cooperation with 
private industry. Effects of density, ration, size and 
temperature were investigated to determine optimal 
culture conditions for Arctic char. An Arctic char 
brood stock was established at the Rockwood 
Experimental Fish Hatchery. A study involving 
“experimental cropping" has been ongoing since 1972 to 
determine how whitefish and lake trout respond to 
Simulated commercial exploitation. The study lakes 
were found to have nearly completely recovered after 10 
years and a new regime of cropping was anticipated for 
1984/85. 


New research programs were initiated on the 
physiology and reproductive biology of Arctic marine 
mammals, modelling of marine mammal populations and 
Specific aspects of marine mammal behaviour. 


An extensive study of various populations of 
marine mammals in the Northwest Territories was 
launched. Utilizing local observers, aerial and 
photographic surveys, and monitoring of hunts and 
harvests, consideradle data on narwhal, beluga and 
walrus populations in both the eastern and western 
Arctic were collected. 


Fish habitat studies in the MacKenzie Delta and 
Beaufort Sea area included the documentation of 
physical, chenical and biological features of 
Tuktoyaktuk Harbour and also monitoring of anadromous 
coregonids using radio-tagging and sonar to detect 
migration and specific spawning locations in the lower 
MacKenzie River. 


In the Pacific Region, three independent 
techniques -- employing scale patterns, parasitic fauna 
and genetic variation -- for estimating sockeye salmon- 
stock composition in fisheries were used successfully 
in a joint U.S.A./Canada study. Similar techniques 
were applied to a mixed-stock chum salmon fishery in 
Johnstone Strait; the results enabled the generation of 
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run-timing curves and helped to delineate areas where 
the stocks separated into individual runs. A catch- 
and-escapement model for Alberni Inlet chinook was 
developed, tested and used by both fishery and hatchery 
managers. In addition, a sales-slip data base was 
completed, which, along with escapement data would 
enable a graphical display for any species-area 
combination over the past 30 years. 


Investigations showed that the widely used 
magnet ic-coded wire nosetags had no effect on the 
compass orientation of salmon to the earth's magnetic 
field. Reports on the importance of magnetite in other 
migrating species led to a search for this material in 
sockeye salmon. Magnetite was not found in eggs or 
larvae but was discovered in newly emerged fry, with 
distinct deposits in the ethmoid bones. 


A species of lamprey from British Columbia waters, 
new to science, was described. A manual on techniques 
for age-determination of groundfish was produced as 
part of DFO's Special Publication series. The seaward 
extent of sable fish spawning grounds off Vancouver 
Island was documented. 


Traditional methods for forecasting herring 
abundance were refined by the use of a newly developed 
age-structured model. Analysis of trends in the gonad 
weight/body weight index showed that this index could 
be used to predict the number and timing of spawning 
waves. An optimal set of discriminant characters based 
on meristic and morphometric measurements was developed 
for herring stock identification and delineation. 
Investigation of the impact of fishing gear on habitat 
revealed no apparent damage to vegetation and no 
problem from "drop-out" herring during intensive 
fishing periods. The tests on herring impoundment were 
highy successful. Both yield and quality and thus 

- commercial value ranked with the best obtained by the 
fishery. Despite density-dependent mortality it was 
possible to delay spawning for up to four weeks. 


Coho salmon sterilized in the laboratory and 
released from the Capilano Hatchery in the spring, 
1980, contributed to the fishery in 1981 and 1982 with 
no returns to the hatchery. Sterile stocks held in 
seapens grew more Slowly than did all-female coho but 
continued to grow and remained silver-bright through 
the normal sexual maturation period, the largest 
attaining a weight in excess of three kilograms. Poor 
fertility in chum salmon was found to be correlated 
with high osmotic pressure in the ovarian fluid of 
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chums held in sea water. Alevins were shown to be more 
sensitive to low pH (e.g. resulting from acid rain) 
than were incubating eggs, with chums the most 
sensitive followed by pink, chinook and coho. A 
description, via scanning electron microscopy, of the 
fine-structure of Pacific salmon and steelhead egg 
capsules was completed. 


It was found that growth, food conversion, 
Survival and eye-cataract incidence in juvenile chinook 
salmon could be affected dramatically by altering 
concentrations of dietary calcium, zinc and phytic 
acid. Alteration of loading rates for nitrogen and 
phosphorus was shown to affect the growth and abundance 
of large unusable net phytoplankton. Advances were 
made in the prediction of the response of oligotrophic 
lakes to fertilization. 


Results of multiple tests suggested that members 
of the genus Oncorhynchus, unlike those of the genus 
Salmo, might not be protected by vaccination against 
kidney disease. The first recorded outbreak of the 
pathogen Ceratomyxa shasta among cultured salmonids in 
British Columbia was investigated. In the Nass River 
fishery, the presence of the parasite Myxobolus 
neurobius was demonstrated to positively distinguish 
the Damdochax Lake salmon stocks from those of 
neighbouring lakes. Results of studies on Cryptobia 
Salmositica showed that this protozoan parasite can be 
transmitted directly and that transmission might be 
facilitated by out-of-water handling. This parasite 
was shown to be infective to all salmonid species, but 
particularly pathogenic to sockeye and chinook. 


Two significant conclusions emerged from a review 
of the past 10 years' findings from the Carnation Creek 
study on fish-forestry interaction: first, that opening 
the leaf canopy over a stream tends to improve the rate 
of energy introduction to and transfer through the 
biological community in the stream leading to increased 
production at all trophic ‘evels; and second, that 
watershed and streamline disturbances produce a 
spectrum of habitat changes, all of which are negative 
in their effects on the biological community, and that 
these changes operate over a much longer period than 
those associated with energy. 
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Enforcement 


Fish Habitat Management 


Native Affairs 


In addition to the National Integrated Enforcement 
Training Program, a National Training Program for 
fishery officers was developed to meet the demands of 
increased responsibilities resulting from more complex 
resource management programs. A Memorandum of 
Understanding between the Department of Fisheries and 
Oceans and the Royal Canadian Mounted Police was 
drafted which will permit all regular members of the 
RCMP across Canada to be class-designated as fishery 
officers pursuant to the Fisheries Act. 


Work continued toward refining the department's 
policy on fish habitat management. In other areas, the 
department concluded the third year of a four-year 
program studying the effects of acid rain on Canada's 
freshwater fishery resources. The information produced 
was used as evidence in negotiations with the United 
States for the early control of air emissions. 


The department took action to avoid potential 
contamination of fish habitat in the Magdalen Islands 
from the disposal of ballast water by ships sailing to 
the Islands to load salt. In New Brunswick, the final 
phase of a major dredging operation to improve shipping 
in the Miramichi River was modified based on experience 
during the previous year. An Offshore Fishery Atlas 
was published for the Atlantic coast to assist oil, gas 
and shipping interests in identifying important fishery 
areas. 


In British Columbia, considerable effort was 
expended to ensure that salmon habitat damage would not 
result from proposals to twin CN's railway track in the 
Fraser and Thompson River valleys and to develop a 
large coal mine in the Quinsam River basin on Vancouver 
Island. 


In the Yukon Territory, DFO worked with the 


- Department of Indian and Northern Affairs and 


Environment Canada to prepare draft technical 
guidelines for placer mining together with a socio- 
econonic impact assessment of the proposed guidelines. 
In an effort to protect the habitat supporting Northern 
marine fishery resources, the department continued work 
on resource inventory and habitat sensitivity mapping 
for land-use planning, oil-spill contingency planning 
and industrial-development planning. 


Work continued on the development of a national 
policy designed to initiate a new approach for the 
Indian food fishery. 
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The Native Affairs Branch continued to be actively 
involved in negotiating the fisheries sections of 
comprehensive land claims, including claims by the 
Council of Yukon Indians, Inuit Tapirisat of Canada and 
Nishga. In addition, DFO was a participant in the 
tripartite negotiations on fishing in progress between 
the Governments of Canada and Ontario and Ontario 
Indians. 


Regulations The Regulations and Compliance Unit is responsible 
for the formulation, drafting and interpretation of 
regulations to ensure that DFO and five delegated 
provincial fisheries departments are provided with the 
legal backing for their fisheries management plans. 
This entails responsibility for 11 of 17 DFO- 
administered Acts and 54 corollary Regulations. 


The unit is also charged with the responsibility 
for the national distribution of all the acts and 
regulations pertinent to fisheries. 


Two new Regulations -- Cetacean Protection 
Regulations and British Columbia Sport Fishing 
Regulations -- were completed. In addition, rewrites 
of four existing Regulations were also completed. 


The unit was also actively involved in the 
preparation of correspondence relating to the Standing 
Joint Committee on Regulations and Other Statutory 
Instruments. 
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Socio-economic Development 

and Assistance Fisheries management policies and programs for the 
Atlantic and Pacific coasts were reviewed in depth by 
the Task Force on Atlantic Fisheries and the Commission 
on Pacific Fisheries Policy. Departmental economists, 
sociologists and statisticians were actively involved 
in seeking out and making available the information and 
analysis required by both study groups. 


In September, 1982, the Commission report, Turning 
the Tide and in December, 1982, the Task Force report, 
Navigating in Troubled Waters were published . The 
reports contained 292 and 57 recommendations 
respectively for the improvement of the coastal 
fisheries. By the end of the year, the initial 
socio-economic and policy review and interpretation of 
the Pacific recommendations were underway and the 
majority of tne Task Force recommendations were 
approved for implementation. The development and 
analysis of detailed implementation plans for the 
Atlantic program based on the Task Force 
recommendations were initiated. 


The socio-economic assessment of the value and 
benefits of the recreational fisheries across Canada 
continued throughout the year in recognition of the 
increasing social and economic importance of these 
fisheries not only to recreational fishermen but to the 
service industry supporting tourism. This work is 
complemented by the evaluation of the socio-economic 
impact of chemical hazards such as acid rain which 
affect the fisheries. 


Economic assistance to fishermen during the year 
included purchases of $2.7 million of canned fish and 
sales fron existing and new inventories of $4.0 million 
to the Canadian International Development Agency (CIDA) 
by the Fisheries Prices Support Board, an official 

. procurement agency for CIDA, providing guarantees for 
more than $11 million in loans made to 672 fishermen 
through banks and designated lenders as authorized by 
the Fisheries Improvement Loans Act which was extended 
for a further two years, insuring 8,700 commercial 
fishing vessels valued at $315 million and settling 469 
claims for a total indemnification of $6 million 
through the Fishing Vessel Insurance Program, and 
assisting in the construction of 308 Atlantic and 89 
inland fishing vessels less than 22.9 m (75 ft.) in 
length and the modification or conversion of 44 other 
vessels at a cost of $6 million through the Fishing 
Vessel Assistance Program. 
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Marketing 


The Marketing Directorate is the focal point for 
the department's marketing function. The directorate 
is responsible for planning, developing and 
implementing national marketing policies, strategies 
and programs. These are designed to improve the 
efficiency and effectiveness of marketing Canadian fish 
and fishery products and improve the viability of the 
fishing industry consistent with the resource's 
potential, and domestic and world-wide marketing 
Opportunities. 


To fulfill this mandate, an integrated "Sea to 
Table" approach has been developed which includes: 
in-depth market intelligence and early warning systems 
designed to improve marketing efficiency, market- 
related, product-costing and production-pl anning 
systems, implementation of pilot market-extension 
projects aimed at new business development, improved 
Organizational structure for marketing and the 
promotion of fish and fishery products. 


The Marketing Directorate consists of the 
Marketing Services Branch, the Marketing Policy and 
Extension Services Branch and the Promotion Branch. 


Over the past year, the Marketing Services Branch 
provided extensive market analyses, marketing research 
studies, market outlooks and forecasts, and business- 
oriented market advice to industry and government. The 
branch provided detailed technical analysis to the 
Fisheries Prices Support Board and assisted in the 
evaluation of price support requests. Assistance was 
also provided to the industry, other branches in the 
department and Crown corporations such as the 
Freshwater Fish Marketing Corporation and the Canadian 
Saltfish Corporation in market analysis, forecasts and 
intelligence. Major initiatives undertaken by the 
branch included industry-wide species-market forecasts 
and action plans. The advancement of the 
species-marketing concept, including pre-, during- and 
post-season meetings, generated much interest from 
industry and government. Many requests from resource 
managers, industry sales and marketing staff, Crown 
Corporations and the Fisheries Prices Support Board 
were received for consultative advice. 
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Regular market bulletins were published covering 
groundfish, pelagics, shellfish and freshwater fish. 
These were disseminated to industry, governments and 
fishermen's groups. 


In addition, regular marketing advice was provided 
to companies, the Canadian Association of Fish 
Exporters and other associations to apprise them of 
opportunities and problems. As well, marketing advice 
was continually given to fisheries managers and was 
provided as input to the commercial aspects of 
bilateral agreements. Annual market forecasts for 
Atlantic coast species were provided to industry and 
governments via "road show" presentations in SU. 
John's, Halifax and Moncton. Pacific coast species 
forecasts were presented to a joint meeting of the 
B.C. Seafood Exporters Association and the Fisheries 
Association of B.C. 


The work on the Worldwide Fisheries Marketing 
Study continued with a number of reports updated. The 
study provides a long-term view of market prospects for 
Canadian fishery products taking into account global 
supply and demand, foreign fishery policies and 
competition. 


Special marketing missions were undertaken during 
the year including visits to the Caribbean and 
Algeria. The Canada-Scandinavia groundfish 
consultations were hosted by the branch in Prince 
Edward Island. 


The branch also provided detailed market analysis 
and forecasts on groundfish and herring to the Task 
Force on Atlantic Fisheries. 


The Marketing Policy and Extension Services Branch 
provided assistance to the Task Force on Atlantic 
Fisheries on studies relating to the improvement of 
fish plant profitability and the marketing of herring 
and stockfish. A new initiative was also undertaken 
with industry to develop and implement improved 
market-related, product-costing and production-planning 
systems to assist fish plants in improving 
profitability. One project was successfully 
implemented with United Maritime Fishermen with 
assistance from DFO's Economics Branch. This effort 
resulted in the adoption of this new system in three 
plants in New Brunswick and Nova Scotia. Work also 
commenced on the development of microcomputer-applied, 
enhanced production-planning and costing systems 
bringing modern technology into the reach of fish 
plants of all sizes. 
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Other major activities included: assessing 
stockfish markets and competing suppliers including the 
application of mechanical drying and its potential for 
Canadian processors, a fresh fish domestic market study 
and a fresh fish marketing seminar in Halifax involving 
processors, the transportation industry and the trade, 
a study on production and packaging options dealing 
with fresh fish distribution encompassing ways of 
enlisting Air Canada's cooperation in the area of 
marketing, various initiatives designed to revitalize 
the Canadian sealing industry including the 
commissioning of Canadian-made quality seal fur 
garments and exhibiting these at international and 
domestic fur shows, and a study of marketing options 
for New Brunswick herring processors including the 
development of strategy recommendations. 


The major initiative of the Promotion Branch was 
the fifth annual November Fish and Seafood Month 
Campaign. The program included consumer and trade 
advertising, the production and distribution of a 
variety of promotional materials including posters, 
recipes, banners and media tours by Fisheries Food 
Centre professionals which included television, radio 
and print features on fish and seafood products. The 
1982 November campaign was deemed by industry to be the 
most successful effort to date with significant 
increases in sales having been registered. 


In addition, a promotional campaign aimed 
specifically at the foodservice sector in Canada was 
launched in early spring, 1983. The program included 
advertising in major trade magazines as well as the 
development of promotional materials such as recipe 
cards and a wall chart on handling and preparation of 
fish which were distributed to restaurants, 
institutions and food professionals across the 
country. An independent evaluation of the program 
indicated that these efforts were extremely well 
received. 


The branch continued the development and 
refinement of a generic advertising and promotion 
program in anticipation of an increased promotional 
budget as a result of recommendations of the Task Force 
on Atlantic Fisheries. This campaign will include 
television and radio as well as print advertising, and 
will be supported by promotional initiatives such as 
distribution of recipes, posters and point-of-sale 
materials. 


Work continued on the development of a program of 
retail seminars designed to provide retailers with 
information on the purchase, handling and merchandising 
of fish and seafood products. 
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International 


In addition, the Promotion Branch provided 
assistance and promotional funding.to industry, 
associations and companies across Canada. Substantial 
funding was provided to the Fisheries Association of 
British Columbia to permit the carrying out of a 
domestic promotion program as well as funding for 
promotion of canned salmon in the United Kingdom. 
Promotional funding was also provided for domestic 
programs for freshwater fish. Promotion staff provided 
extensive marketing and promotional support to the 
Torngat Fish Producers Cooperative Society of Labrador 
to assist in the marketing of Arctic char. 


The Fisheries Food Centre undertook a broad range 
of promotional activities in both domestic and 
international markets. In Canada, the centre continued 
its program of product and recipe testing and 
development including an advanced study on microwave 
cooking. In addition, a new series on cooking in 
metric was published and a library of excellent food 
photography developed. Also, educational and 
promotional materials directed at consumers, media, 
food editors, schools, retailers and foodservice 
operators were developed and distributed. The centre 
staff also participated in several television and radio 
programs as well as conferences and food demonstrations 
on a national basis. 


Promotion staff coordinated and participated in 14 
product promotions, exhibitions and shows in Canada, 
the USA, Europe and Japan, and continued their close 
liaison with food professionals, associations, the 
fishing industry and government agencies. In this 
connection, the Promotion Branch acquired a new 
exhibition booth system which provides the distinction 
and flexibility required to ensure that DFO will have a 
high profile display at all future shows. 


The Fisheries Food Centre dealt with more than 
35,000 consumer requests during 1982-1983, and 
distributed almost 1.5 million publications. 


In the area of international activities the 
International Directorate continues to play a key role 
in protecting Canadian fisheries interests. 


During the year, the Atlantic Division 
coordinated the department's input to the preparation 
of the Canadian case regarding the dispute with the USA 
over the Gulf of Maine boundary. The International 
Court of Justice will review the case in mid-1984. 
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The negotiations with the United States concerning 

the management of Georges Bank scallop stocks were 
successfully concluded with the establishment of an 
export certification schene, thus avoiding possible 
impediments to Canadian scallop exports to US markets. 
The division also provided considerable analysis and 
advice for the boundary negotiations which took place 
between Canada and France concerning the waters 
surrounding St. Pierre and Miquelon. 


A number of consultations took place with East 
Bloc countries (USSR, East Germany, Cuba, Poland) which 
fish in Canadian waters. Negotiations with the USSR 
continued concerning the establishment of a new 
fisheries treaty aimed at initiating sales of Canadian 
fish products to the USSR. Progress was achieved in 
Canada's fisheries relations with East Germany and Cuba 
through the development and diversification of Canadian 
fish exports to these countries. The division also 
provided a coordinating role concerning the 
department's relations with the Northwest Atlantic 
Fisheries Organization (NAFO) which manages the 
fisheries resources beyond the Canadian 200-mile 
limit. As well, the division represented the 
department's interests at two preparatory meetings of 
the North Atlantic Salmon Organization, a body which 
will concern itself with intercepting fisheries 
affecting salmon stocks that migrate beyond areas of 
fisheries jurisdiction of North Atlantic coastal 
states. 


A major effort was also undertaken in an attempt 
to avert the imposition of an import ban on seal pup 
products by the European Economic Community and to 
counter worldwide anti-harvesting campaigns. In the 
area of trade policy, the parties to the General 
Agreement on Tariffs and Trade (GATT) agreed to a 
Canadian request that the GATT should undertake a study 
on tariff and non-tariff measures which restrict market 
access for fishery products so that recommendations can 
be presented to the GATT on possible courses of action 
for further liberalizing and expanding trade in 
fisheries. 


The Long Term Fisheries Agreement with the 
European Economic Community came into effect on 
January 1, 1982 and the Western Europe Division was 
deeply involved in monitoring developments. After it 
became apparent that the EEC would not remove 
impairments to Canadian rights under the agreement, the 
division took the lead in developing departmental 
policy on how to deal with continued non-compliance on 
the part of the EEC. The division conducted a series 
of consultations with the EEC in 1982 and 1983. No 
settlement of outstanding differences was worked out. 
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Relations with Portugal remained excellent and 
there was continued industry and provincial support for — 
non-surplus fish allocations to Portugal. During | 
1982/83, Portugal developed into one of Canada's most 
important cod markets. | 


Discussions were held with Spain in an attempt to 

normalize our fisheries relations. While progress was 

made, no conclusions were reached. The division 

continued to monitor developments in the Spanish 

market, as well as the Spanish fishing industry and 

developments on the applications of Spain and Portugal 

to join the EEC. Attention is being paid to any 

possible benefits which could be derived to Canada or 

conversely, any negative effects of such a development. 
The division took the department lead in a major ) 

effort to increase the quantity of fish in Canada's 

food aid basket. This involved extensive discussions 

with industry and CIDA. This effort has enjoyed the 

support of both industry and the provinces concerned. 


The Pacific Rim Division continued to provide the 
focus for the negotiation of a comprehensive Pacific 
salmon treaty with the USA. A draft treaty was 
initialled by the negotiators and submitted to the 
Governments of Canada and the United States in 
February, 1983. However, the draft treaty was rejected 
by the State of Alaska and efforts to overcome this 
situation continued. 


Division staff represented Canada as Commissioners 
or advisers to a number of international fisheries 
commissions with responsibility for Pacific Ocean fish 
stocks. These are the International Pacific Halibut 
Commission, International North Pacific Fisheries 
Commission, North Pacific Fur Seal Commission and 
Inter-American Tropical Tuna Commission. With respect 

’ to the last, the division monitored developments in the 
negotiation of a new treaty concerning the tuna 
fisheries of the eastern tropical Pacific. 


Consultations were held with Japan on the terms 
and conditions of Japanese fishing in the Canadian 
fisheries zone, and on questions of access to Japanese 
markets for Canadian fish products. 


The directorate performed an active coordinating 
role in the resolution of problems that arose in the 
marketing of canned salmon following an incidence of 
botulism. While the case did not involve a can 
produced in Canada, the effects were felt by Canadian 
production. 
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Fisheries relations among states in a broad 
geographic area, including Australia, S.E. Asia and 
South America, were monitored on a continuous basis to 
gain better information on market conditions in these 
regions. Particular emphasis was placed on the 
potential development of sales of Canadian fish 
products to Mexico and Brazil. 
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Ocean Science Affairs Branch 


The Ocean Science and Surveys (OSS) sector of the 
department is responsible for national programs in 
oceanography and marine ecology including the 
acquisition and dissemination of ocean-related data and 
information and the surveying and charting of navigable 
waters in Canada's coastal and inland areas. 


At headquarters, the Marine Sciences and 
Information Directorate carries out its 
responsibilities through the Ocean Science Affairs 
Branch, the Marine Environmental Data Service and the 
Scientific Information and Publications Branch. The 
policy formulation, coordination and main production 
elements of the Canadian Hydrographic Service are also 
located at headquarters. 


Oceanographic research and hydrographic field 
programs are directed from regional offices located at 
the Bedford Institute of Oceanography, Dartmouth, N.S., 
the Institute of Ocean Sciences, Sidney, B.C., the 
Bayfield Laboratory for Marine Science and Surveys, 
Burlington, Ont., and the Champlain Centre for Marine 
Science and Surveys, Quebec, Que. 


A summary of the year's activities is as follows. 


The Ocean Science Affairs Branch provided a focus 
for various national and international matters related 
to oceanographic programs, the development of 
oceanographic policies for senior management, the 
provision of oceanographic information and advice, 
membership on interdepartmental committees and working 
groups and the coordination and management of several 
national ocean programs. Major areas of emphasis 
included the Energy Research and Development Program, 
arctic marine transportation issues, amendments to the 
Canada Shipping Act, the Northern Oi] and Gas Action 
Plan, Contingency Planning and the Environmental 


- Assessment and Review process. The branch also 


provided an OSS focus for the Unsolicited Proposal 
Program of the Department of Supply and Services, the 
Program for Industry Laboratory Projects, the 
Environmental Studies Revolving Fund, the Departmental 
Science Subvention Program to Canadian universities, 
the fund for research contracts in support of the Ocean 
Dumping Control Act, and departmental participation in 
the Natural Sciences and Engineering Research Council 
Post-Doctorate Fellowship Program. The Branch provided 
the coordination for departmental remote-sensing 
requirements. 
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Marine Environmental Data 
Services Branch 


Scientific Information 


and Publications Branch 


On the international scene, input and personnel 
were provided to many ocean-related intergovernmental 
activities such as those of the United Nations 
Education, Cultural and Scientific Organization 
(UNESCO), Intergovernmental Oceanographic Commission 
(10C), the London Dumping Convention, and the Remote 
Sensing Advisory Group of the European Space Agency. 
The year saw a marked increase in bilateral scientific 
and technical agreements with many countries with ocean 
science coordination contributed by the branch as 
appropriate. 


The Marine Environmental Data Services Branch 
(MEDS) collected, archived and disseminated 
Oceanographic data and information in response to 
national and international needs and commitments. It 
was heavily involved in work with the Royal Commission 
on the Ocean Ranger Marine Disaster, which involved 
documenting the wave conditions measured by MEDS wave 
buoys and putting the February, 1982 storm into 
perspective in relation to other severe east coast 
storms. MEDS also provided significant advice to the 
Commission, including over three hours of testimony. 


The MEDS wave program expanded into the satellite 
age in 1982 with the installation of its first 
satellite-reporting Waverider buoy. The data is 
transmitted every three hours through a U.S. 
geostationary satellite to a MEDS computer. The wave 
spectrum and the height and period of the waves are 
then supplied in real-time to agencies requiring the 
information for forecasting and planning operations. 
MEDS will have eight such systems available by the end 
of 1983. 


The MEDS comprehensive Users Guide is now 
available and has been distributed to many of the 
branch's regular clients. The pilot version of the 
computerized Canadian Marine Data Inventory (CAMDI) was 
implemented and, though use was limited, initial 
reaction was favourable. 


The MEDS Exhibit, completing its first year, 
appeared at several conferences and exhibitions in 
Canada dealing with offshore matters. 


The Scientific Information and Publications Branch 
(SIPB) is the department's national focal point for 
scientific and technical information (STI). It ensures 
that useful research and development information is 
published and made available to users. It cooperates 
with the Communications Directorate to make scientific 
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results of broad appeal understandable to 
non-specialists. It plays an equally strong role in 
information transfer for documenting and retrieving 
STI, in concert with DFO libraries, to ensure access to 
published information by numerous users. 


In its capacity as publisher, SIPB produced and 
distributed over 12,000 printed pages during the year, 
including the monthly Canadian Journal of Fisheries and 
Aquatic Sciences, rated as the best of its kind in the 
world. The Proceedings of the Symposium on the 
Dynamics of Turbid Coastal Environments were published 
as the first Journal Supplement. Other results were 
reported in the Bulletin and Special Publications 
series and titles included The Strait of Georgia 
Chinook and Coho Fishery, British Columbia Pelagic 
Marine Copepoda, Physiology and Mariculture of Some 
Northeastern Pacific Bivalve Molluscs, Catalogue of the — 
Living Bivalvia of the Eastern Pacific Ocean, Marine 
and Coastal Systems of the Quoddy Region, New 
Brunswick, and the Directory of Marine Scientists in 
Canada. Research results of more regional interest 
appeared in the seven national Report series 
coordinated by the branch and produced in the regions. 
Complementing the aforementioned series, which are 
primarily for a scientific audience, are series 
published on behalf of the Canadian Hydrographic 
Service and aimed at mariners: Sailing Directions, 
Small Craft Guides, Tide and Current Tables, Water 
Levels, Gazetteer of Undersea Feature Names, and the 
Canadian Tidal Manual. 


To ensure orderly flow and easy accessibility of 
information to users, SIPB continued to work toward 
developing and building databases, and continued to 
index, exchange, and translate STI, the latter in 
cooperation with the Canada Institute for Scientific 
and Technical Information and the U.S. National Marine 


- Fisheries Service. Through its function as the 


national focal point and input center for the Aquatic 

Sciences and Fisheries Information System sponsored by 
FAO/IOC, it afforded Canadians access to over 125,000 

titles online. Besides answering over 6,500 requests 

for information, the branch signaled the availability 

of current DFO literature through a bimonthly listing, 
SCITECH Publications, and its annual index. 


The opening of the Toronto Boat Show in January, 
1983 by the Minister of Fisheries and Oceans marked the 
formal inauguration of the centennial celebrations of 
the Canadian Hydrographic Service. It was in 1883 that 
the federal government had asked for the secondment of 
a hydrographer from the British Admiralty to commence 
the survey of Georgian Bay. The Georgian Bay Survey 
thus marked the beginning of a Hydrographic Service in 
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Canada. The highlight of the centennial celebrations 
was a three-day conference held in Ottawa from 

April 6-8, 1983 at the Government Conference Centre, 
attended by nearly 400 hydrographers from 17 

countries. Twenty-four papers were presented on a 
variety of topics under the theme, "From Leadline to 
Laser". During his luncheon address on the closing day 
of the Conference, His Excellency, the Governor General 
of Canada, reflected on the significant role of 
hydrographic surveyors in the development of our 
country. 


During 1982-83, Arctic surveys were accorded 
continued high priority. Using the chartered ship MV 
POLAR CIRCLE, Pacific Region hydrographers continued to 
Survey the 10-mile-wide navigation corridor through the 
Beaufort Sea in an area where pingos (ice-cored mounds) 
constitute a hazard to deep draft shipping. This is 
now 85 per cent complete. So far, three pingos 
Shal lower than 20 m, and an additional 12 with depths 
of 20-25 m have been surveyed. Central Region 
hydrographers, with logistic support from the Polar 
Continental Shelf Project (Department of Energy, Mines 
and Resources), completed an over-the-ice survey of 
Prince of Wales Strait. A survey of the inshore area 
from Byam Martin Island westward to Bridport Inlet was 
carried out by contract. The continuing survey of the 
south coast of South Bathurst Island was carried out 
from the Canadian Coast Guard icebreaker LABRADOR, 
while hydrographers aboard the CCGS SIR JOHN A. 
MACDONALD completed the survey of Croker Bay and the 
new wnarf at the Polaris lead-zinc mine. In Hudson 
Bay, the approaches to Akulivik were surveyed from the 
CCGS SIR WILLIAM ALEXANDER. Soundings were also 
recorded during a geological reconnaissance carried out 
in the fiords of Baffin Island by the CSS HUDSON. 


On the Atlantic coast, the first detailed survey 
of the treacherous waters around Sable Island was 
completed from the CSS Baffin to facilitate the 
exploitation of natural gas fields in that area. This 
was the first task for BAFFIN after completion of her 
mid-life refit. She now carries six survey launches 
and has on-board digital data processing facilities. 
On the Labrador coast, a survey of the approaches to 
Davis Inlet was completed. The last six weeks of the 
1982 season were spent on a multidisciplinary survey of 
the Scotian Shelf. 


The major project carried out from the CSS MAXWELL 
was an extensive post-dredging survey of Miramichi Bay 
and River. The surveys of the western shore of the 
Strait of Belle Isle and St. Mary's Bay in Nova Scotia 
were continued. Revisory surveys of the south coast of 
Newfoundland from Port-aux-Basques to St. John's were 
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carried out from the M.V. NAVICULA. Shore parties 
worked on the eastern shore of Nova Scotia from Liscomb 
Island to Beaver Harbour and on several other small 
surveys. 


In Quebec Region, nine harbour surveys were 
carried out along the Gaspe coast from Pointe-au-Pic to 
Mal Baie. In Iles-de-la-Madeleine, a survey showed 
that La Passe between 1'Ile d'Entree and 1'Ile-de-1]a- 
Madeleine has narrowed to one-half mile fron four miles 
since 1933. The 1978 and 1981 survey of the Richelieu 
River was almost completed and a new survey of Quebec 
Harbour commenced. 


In Central Region, the survey of the North Channel 
of Lake Huron was extended westwards to Lake George. 
In Lake Huron, the survey from Kettle Point to Point 
Clark was completed. The third year of the survey of 
Lake Nippissing brought the task almost to completion. 
The survey of the St. Lawrence River was extended 
downstream from Brockville to Johnstown. A revisory 
party worked from the St. Lawrence River through to 
Thunder Bay. At the request of Parks Canada, 31.5 km 
of the Rideau Canal were swept to locate a number of 
obstructions. Marinav Corporation completed the second 
year of a three-year contract to survey Lake Manitoba. 


The barge PENDER provided a floating base to a 
launch party which surveyed Seymour, Belize and Nugent 
Inlets. These complex fiords were the largest 
unsurveyed areas remaining on the Pacific coast. The 
last part of the season was spent surveying Holberg and 
Rupert Inlets and portions of Quatsino and Neroutsos 
Inlet on the northeast coast of Vancouver Island. CSS 
RICHARDSON was used to complete the survey of the 
eastern approaches to Skidegate Inlet in the Queen 
Charlotte Islands and then began a survey of the 
approaches to Neroutsos Inlet. Several local revisory 
surveys were carried out around Victoria. Loran-C was 
calibrated in the approaches to Prince Rupert and 
southern Vancouver Islands. 


In the 15 months from January 1, 1982 to March 31, 
1983, 24 new charts were published. The most popular 
will be a British Columbia Chart, No. 3052, which is 
really a set of five strip charts covering the mainland 
Shore of the Gulf of Georgia from Vancouver to 
Desolation Sound. A two-strip chart of Okanagan Lake 
in British Columbia and a four-strip chart of New 
Brunswick's Saint John River from Evandale to Ross 
Island were also published. In addition, two standard 
charts of the British Columbia coast were published. 

In the Great Lakes area, three new charts were released 
covering Toronto Harbour and the northeast shore of 

Georgian Bay. In northwestern Ontario, a new chart of 
the Winnipeg River from Kenora to Minaki was published. 
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On the Atlantic coast the conversion of the charts 
of the Bras d'Or Lakes to metric units was virtual ly 
completed. Metric charts were issued for the Miramichi 
River in New Brunswick and the approaches to St. Mary's 
Bay in Newfoundland. A new chart, No. 7000, of the 
Arctic was also published. 


During the same period, 81 new editions, 89 
reprints and 37 overprints were published. The 
overprints eliminated the need for over one-and-a-half 
million hand-corrections. In addition, charts were 
published to illustrate the Canadian Memorial filed 
with the International Court of Justice for use in the 
Gulf of Maine-Georges Bank boundary dispute. 


Both Headquarters and Pacific Region took delivery 
of VAX mini-computers. These will give adequate memor y 
and computer capacity for the ongoing development of 
computer-assisted cartography. Universal Systems of 
Fredericton, New Brunswick has been licensed to use, 
expand and market the software developed by the 
Canadian Hydrographic Service. This arrangement has 
already proven to be very useful and mutually 
beneficial. 


The publication of the Third Edition of Volume I 
of the Arctic Pilot marked an important step forward. 
All volumes of Sailing Directions and Small Craft 
Guides are now typeset by a computerized photo- 
composition process. A new Snall Craft Guide for 
Georgian Bay was issued which covers the popular smal] 
craft routes along the eastern and northern shores of 
the Bay. Six new English and French editions of 
Sailing Directions and Small Craft Guides were 
publ ished. 


A new current atlas of Juan de Fuca to Georgia 
Strait was published and received very favourable 
comments when displayed at the Vancouver Boat Show. 


The Polar Continental Shelf Project logistics put 
in place for the survey of Prince of Wales Strait were 
used to establish 20 tide gauges along the Strait and 
its northern and southern approaches. Later, four 
current meter moorings were placed in Dease Strait. 
Twelve strings of current meters were deployed for four 
months in Queen Charlotte Sound as part of a current 
survey of the Pacific coast. Development has begun on 
a new "bubbler" tide gauge for use in Arctic waters 
where the maintenance of permanent tide gauge stations 
remains a difficult problem. 


The rate of research and development of 
hydrographic techniques accelerated in 1982 as a 
consequence of increased research and development 
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funding being received from the Department of Energy, 
Mines and Resources and Transport Canada. Two new 
major development projects were undertaken. The first 
is DOLPHIN, an eight-metre remotely controlled 
semi-submersible which will complement the launches 
presently used for launch sounding and provide 
substantial savings in manpower. The Autonomous 
Remotely Controlled Submersible (ARCS) is a similar 
project in which the vehicle will be deployed under 
Arctic ice for hydrographic and oceanographic 
investigations. 


The department operates the Bedford Institute of 
Oceanography (BIO). It is the base of operations for 
the Atlantic Region oceanographic research and 
hydrographic survey programs. The Institute performs 
fundamental long-term research in all fields of the 
marine sciences, as well as addressing urgent problems 
related to current industrial activities, the 
prediction and management of fish stocks, the effect of 
contamination and modification of the marine 
environment, and the engineering difficulties 
associated with the exploration for, and development 
of, offshore hydrocarbon resources. 


During 1982, work continued on problems ‘that have 
become a priority as a result of increased activity by 
the offshore oil and gas industry. The subjects of 
concern are in the fields of surface currents, waves, 
sea ice and icebergs. Significant additional funding 
for these subjects has been received from the Office of 
Energy, Research and Development (Department of Energy, 
Mines and Resources) to enhance ongoing programs and to 
generate new thrusts. The work on problems related to 
tracking oi] spills is proceeding well. An atlas 
describing data collected in association with the 
KURDISTAN 011 spill was completed and an attempt at 
numerical modelling of the oi] distribution was 
partially successful. These experiences support 
concerns about the inability to track surface currents 
or oil. To this end, development of a suitable 
satellite-tracked Lagrangian drifter has proceeded and 
has continued to receive industry funding through 
COOSRA and field support from the Canadian Coast 
Guard. The field work is sufficiently advanced so that 
a design of a prototype hull is now possible. 


_ Studies of sea ice and iceberg dynamics, and 
climatology were expanded significantly during the 
year. A numerical model of iceberg trajectory was 


cean Science and Surveys 


i 


refined by a comprehensive evaluation of all existing 
data available from east coast oil rigs. It is now 
felt that future work should concentrate on improving 
the quality of information on currents. Such work is 
planned, and an Ametek Straza acoustic current profiler 
was purchased and evaluated for this purpose. 


During the past year, three major physical 
oceanographic cruises were mounted in the North 
Atlantic and adjacent seas. In cooperation with 
Scripps Institute of Oceanography, CSS HUDSON spent 
February-April, 1982 in the Norwegian and Greenland 
Seas collecting hydrographic and nutrient data, various 
transient tracers and atmospheric gas samples. The 
cruise was also designed to study the processes leading 
to the renewal of Norwegian and Greenland sea-bottom 
waters. During the vessel's return to Halifax, the 
Discovery II section along 48°N was reoccupied. A high 
quality data set was obtained which will be used to 
determine if tnere have been significant changes in the 
water properties over the last 30 years. A third 
expedition, also on CSS HUDSON, took place in November 
and was designed to investigate processes occurring 
along the Polar Front at the southern end of the 
Labrador Sea. The Polar Front is the boundary between 
the warm salty waters carried northeastward by the 
North Atlantic Current and the cooler, less saline 
waters to the north and west. CTD and Batfish sections 
were made across the Polar Front to map its properties 
and four current meter moorings were set across it to 
monitor its position and flows over the coming year. 


In the past year, the main emphasis of continental 
shelf studies was on dynamic modelling. A diagnostic 
model for the seasonal mean circulation off Cape Sable 
revealed the importance of longshore density and 
pressure gradients in driving the circulation while 
both two-dimensional and three-dimensional numerical 
models were used to investigate the role of tidal 
rectification in the Gulf of Maine. Several simple 
analytical models were also used to study the dynamics 
of the rectification process over submarine topography 
and to identify mechanisms for vertical and horizontal 
exchange on Georges Bank. In studies of shelf-break 
dynamics, development of models for the transient 
response to wind and the scattering of topographic 
Rossby waves continued and a new model was formulated 
for tidal behaviour. 


Oceanographic data collected at BIO are eventually 
archived at the Marine Environmental Data Service in 
Ottawa, but there is no such tradition or mechanism for 
most of the environmental data collected by the oi] 
companies in preparation for drilling exploratory 
offshore wells. Because these data may represent a 
significant proportion of the available data in an area 
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and because they might otherwise be lost, an effort is 
being made to collect, check, and archive then. To 
date, data collected under the EAMES program and 
current meter data from the Labrador Shelf and the 
Hibernia site on the Grand Banks have been processed. 
Considerable interaction between Bedford Institute and 
oil companies (and their consultants) has developed to 
the benefit of both sides as a result of the early 
availability of these data. In some cases, such as for 
the Hibernia site, these observations constitute the 
only measurements made over broad areas of the 
continental shelf and should enhance understanding of 
the dynamics of these regions. 


The study of metal geochemistry in the nearshore 
remains a major activity. It has been possible to take 
a more comprehensive approach to the study of metals by 
combining sedimentary and aqueous transport 
components. The primary area of interest continues to 
be the St. Lawrence estuary, but significant effort has 
also been devoted to the Tamar estuary in southwestern 
England as part of a collaborative study with NERC 
Plymouth. Particular effort has been devoted to 
procedures for the analysis of suspended particulate 
matter in both these studies. It is hoped that a more 
comprehensive and detailed picture of estuarine trace 
metal behaviour, particularly in respect to transitions 
between dissolved and particulate phases, will emerge 
from this work. 


The distribution of the long-lived, fission- 
product nuclides, caesium 137 and strontium 90, in the 
Arctic Ocean, and Norwegian Sea, was examined to 
investigate anomalies in the vertical distribution of 
these nuclides in these areas. It appears that some 
mechanism is responsible for the injection of 
caesium 137 at a depth of approximately 1500 m in the 
Arctic Ocean. This nuclide may be derived from the 
Sellafield reprocessing plant but confirmation awaits 
analysis of the caesium 134 meaurements made during the 
CESAR (Canadian Expedition to Study the Alpha Ridge) 
ice-camp experiment in 1983. The surface water of both 
the Norwegian Sea and the Arctic Ocean exhibit elevated 
levels of caesium 137 that are consistent with the 
transport of soluble fission products from the Irish 
Sea. Finally, effort has been devoted to examining the 
distribution of fission products from nuclear fallout 
and natural radionuclides in the sediments of the 
Newfoundland Slope to obtain an appreciation of the 
rates of sedimentary mixing and the depositional 
history in this area. 
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Considerable effort was devoted to studies arising 
from the KURDISTAN accident and oi] spill. The 
application of existing expertise on oil measurement in 
the marine environment and the development of new 
techniques for the comparison of oils from the marine 
environment with samples of potential source oils were 
undertaken in support of the assessment of the 
consequences of oil spillage from the KURDISTAN. 
Analysis and interpretation of the data resulting from 
Survey and comparison work are currently being 
conducted in support of the Transport Canada's legal 
position with respect to litigation over the KURDISTAN 
accident. 


During 1982, most of the work associated with the 
definition of pre-operational conditions in the 
vicinity of the Point Lepreau Nuclear Generating 
Station in New Brunswick was completed. The pre- 
Operational survey work has resulted in some success in 
the detection of fallout nuclides from recent nuclear 
weapons tests in various terrigeneous and atmospheric 
phases. The arrival of long-distance-transported 
fission and activation products has enabled the 
demonstration of the efficacy of the approach adopted 
for this surveillance program. This program is 
designed to provide a broader understanding of the 
transport and fate of radionuclides released from 
nearshore areas rather than being primarily concerned 
with human health aspects, as most other nuclear power 
station monitoring programs are. The work under this 
program has been augmented to include some reseach on 
the geochemistry of transuranic radionuclides. 

Overall, the program represents a very satisfactory mix 
of surveillance, monitoring and research activities. 


Significant efforts have been devoted to 
activities of the International Atomic Energy Agency 
(IAEA) during 1982. A BIO staff member led a group 
completing a Safety Series document on the Control of 
Radioactive Waste Disposal into the Sea which will be 
published shortly. BIO staff was also involved in the 
development of 'de minimis' criteria, a definition of 
environmental assessments and procedures for comparing 
land-based alternatives. This work related to 
radioactive waste disposal under the terms of the 
London Dumping Convention. Further activities 
involving staff members in respect to this agency have 
concerned the revision of the Definition and 
appropriate recommendations regarding radioactive 
wastes unsuitable for dumping at sea, as provided to 
the London Dumping Convention by the IAEA. 


pone. 
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A key to the evaluation of the role of 
picoplankton in pelagic marine ecosystems lies in the 
development of specific methodology for determining 
their biomass and rates of primary production. Based 
on the results of experiments employing laboratory- 
grown culture populations and research on natural 
assemblages of phytoplankton, it was concluded that 
picoplankton populations can be physically 
fractionated. It was also shown that the 
photosynthetic capacity of picoplankton fractionated 
before incubation could be reduced by 50 per cent, 
perhaps because of mechanical damage to the cells. 
Data were obtained during a cruise conducted in the 
vicinity of the mid-Atlantic ridge, off the Azores, 
during July, 1982. These were compared with those 
obtained off Costa Rica during March-April, 1981 and 
those from Foxe Basin, August-September, 1981. Results 
show that in view of their numerical abundance and 
Significant contribution to both biomass and production 
in the oligotrophic oceans, conventional ideas on 
aspects of the functioning of the pelagic ecosystem 
such aS species diversity, biomass turnover and 
maturity of the system, need to be re-evaluated. 


Analysis of several years' research in St. Georges 
Bay has resulted in the development of a comprehensive 
understanding of the strategy of specific reproductive 
patterns as the basis for year-class variability. The 
causes of this recruitment variability are of major 
concern to fisheries scientists, since fishing quotas 
for commercial stocks must relate to the rate at which 
these stocks are being replenished. St. Georges Bay is 
a particularly suitable study site because of clockwise 
water circulation which retains planktonic organisms 
within the Bay. Thus, egg and larval mortality rates 
are real and accurate, and not a result of loss through 
drift out of the Bay; similarly, growth rates are not 
confounded by movement of older or younger populations 
of larvae into the Bay from outside. Recent analysis 
of the timing of individual species reproduction shows 
that there is a spectrum from those species which "put 
all their eggs in one basket". Mackerel, for example, 
time their spawning accurately to coincide with the 
seasonal peak of greatest abundance of small crustacea, 
reducing their larval period and minimizing predation, 
whereas (at the other end of the series) species like 
herring and capelin spawn about every three weeks from 
May to October. 


The work on petroleum hydrocarbons has focussed 
largely on the fate of petroleum hydrocarbons and the 
chemical changes they undergo once released into the 
environment. This has included work in a variety of 
marine coastal systems including a saltmarsh, sandy 
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beaches, and estuarine rivers. Work on sandy beaches 
has shown the persistence of standard oil; subsequent 
chemical analysis has demonstrated the chromatographic 
redistribution of such entrapped oi] throughout the 
sand column. The fate of oil in estuarine rivers is of 
particular interest because of the large number of such 
river systems in the Canadian Maritimes. A long-term 
follow-up study of one such oiled river, in Brittany, 
France, is almost completed. The work in the oiled and 
cleaned saltmarsh in Ile Grande, France, has taken an 
interesting turn that may lead to further follow-up 
work. Measurements in this heavily oiled marsh have 
documented its deterioration as a result of cleanup 
activities uSing heavy mechanized equipment, during 
which sediments were removed and the flushing 
characteristics altered. As a consequence, the marsh 
has changed from a depositional to an erosional system. 


During the two weeks of the fifth Joint 
Oceanographic Assembly held for the first time in 
Canada and Halifax, Canadian oceanography was exposed 
to a large international audience of peers in a way 
that had not previously occurred. Apart from many OSS 
oceanographers participating in the JOA, the facilities 
of BIO were on display to such an audience for the 
first time. It was clear from delegates' reactions 
that the Canadian commitment to oceanography and the 
excellence of the facilities had not previously been 
appreciated fully by many foreign oceanographers. 


The 1982 A.G. HUNTSMAN AWARD for Excellence in the 
Marine Sciences was presented to Dr. Christopher 
Garrett, Dalhousie University, October 27, at the 
Bedford Institute of Oceanography. The silver medal 
award was presented by Dr. George Garland, President of 
the Academy of Sciences of the Royal Society of 
Canada. Dr. Garrett, the fifth recipient of this 
prestigious award, was honored for his contributions to 
the theory of ocean mixing and for his fundamental work 
in the field of internal wave dynamics. The award 
presentation was followed by Dr. Garrett's 
Distinguished Huntsman Lecture titled, "The Stirring 
Story of Ocean Mixing". 


The aim of CESAR (Canadian Expedition to Study the 
Alpha Ridge) was to investigate the geological 
structure of the Alpha Ridge, one of the three major 
topographic ridges on the bottom of the Arctic Ocean. 
Scientific programs carried out by OSS staff included 
ecological studies on organic and inorganic material 
suspended in the water column and its relationship with 
living organisms. Experiments were conducted through 
holes in the ice and involved collecting vertically 
migrating zooplankton, exposing bait which attracts 
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scavenging invertebrates and fish and trapping 
particulate matter settling through the water column. 
The absence of light during the six months prior to 
sampling created a unique oceanographic situation where 
the supply of organic matter from photosynthesis was 
interrupted. 


Also, chemists studied chemical processes 
occurring in the Arctic Ocean; chemical tracers helped 
identify the origins of water at the CESAR site. 
Measured were salinity, oxygen, alkalinity, nutrients, 
oxygen isotopes, calcium, sulphate, trace metals, and 
some radionuclides. Some studies of processes were 
associated with biological productivity and others with 
the production and melting of sea ice. The CESAR data 
will be compared to other data from areas bordering the 
Arctic Ocean, such as the Bering and Norwegian Seas. 


Scientific exchange with the People's Republic of 
China continued actively in several fields. At BIO, 
Yang Dequan, from the Marine Scientific and Technical 
Information Institute, completed a year's study in 
preparation for assisting in the organization of a 
National Ocean Information Centre in China. Wang Rong 
of the Institute of Oceanography at Qindao, completed 
two years' work in the Biological Oceanography 
Division. Fu Tianbo (a chemist) and Wang Ying (a 
geologist) earlier completed their two-year periods and 
returned nome. 


This active exchange program, together with the 
visit to Halifax of a large contingent of Chinese 
oceanographers, many already familiar with BIO, has 
resulted in very strong links between the two countries 
in this scientific field. 


The Institute of Ocean Sciences (10S), Patricia 
Bay, B.C., is the base of operations for the Pacific 
Region oceanographic research and hydrographic survey 
programs, including programs in coastal and offshore 
Pacific waters and a small portion of the eastern 
Arctic including the channels of the Arctic 
Archipelago. 


Scientists of the Ocean Physics Division were 
engaged in a broad spectrum of activities. Major 
observational programs were conducted in the Northwest 
Passage, along the B.C. coast as far north as the Queen 
Charlotte Islands, and in Observatory Inlet. Other 
field work included a cooperative study of the 
oceanography of the Great Barrier Reef and a survey of 
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McMurdo Sound to examine the effects of Ssupercooling by 
the Ross Ice Shelf on surrounding water masses. 10S 
has also been involved in international efforts to 
improve storm-surge forecasting in the Bay of Bengal. 


A large-scale overview of the circulation off the 
west coast of B.C. is emerging as the result of various 
IOS programs carried out over the last four years. A 
picture of a current, named the Vancouver Island 
Coastal Current, is developing which appears to show 
remarkable similarities to the Norwegian and Alaskan 
Coastal Currents. 


During 1982, the documentation of studies of a 
polynya (an area of open water in sea ice) in the 
Canadian Arctic archipelago was completed. Three 
papers discussing the oceanography, the atmospheric 
turbulence heat flux, and the total heat balance of the 
Dundas Island polynya during the winter/spring period 
have been published in the Journal of Geophysical 
Research. 


Eight cruises along Line P and two other lines 
between the Canadian west coast and Station P were made 
from August, 1981 through November, 1982. These 
observations were made, in part, to complement the 22 
years of time-series measurements along Line P and also 
to determine the relationship between the water 
properties along Line P and the other lines. 


In a joint DFO/ICS (Interdepartmental Committee on 
Space) enterprise, construction commenced on a 
fluorescence line imager designed to provide improved 
data in airborne surveys of primary productivity. This 
instrument will provide improved sensitivity and 
spectral resolution for water colour mapping and will 
be used to evaluate the possibility of chlorophyl] 
fluorescence mapping from space. Flight tests will be 
conducted in 1983. 


COs research in 1982 was highlighted by 
participation in the DISCOVERER cruise of the Pacific 
Marine Environmental Laboratory (PMEL) of the U.S. 
National Oceanic and Atmospheric Administration (NOAA) 
in western and equatorial Pacific waters. Air-sea 
partial pressure of CO? was measured using a new gas 
chromatographic technique. An intercalibration of this 
IOS total CO? method with the PMEL titrator approach 
was also made. COs modelling was initiated with 
activities concentrating on a diagnostic model of 
Canadian atmospheric COs to establish sources and sinks 
from the Canadian land forest, and Arctic and ocean 
reservoirs. 
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Ocean flux experiments were carried out under two 
international cooperative programs -- SEAFLUXES and 
PARFLUX. Under the PARFLUX program, a cooperative 
venture with Woods Hole Oceanographic Institution was 
initiated. An automated sequential sediment trap was 
moored at Ocean Station P (50°N/145°W) to study fluxes 
of metals and hydrocarbons, the carbon cycle and the 
mineralogy/morphology of particles in the open ocean. 


The priority of the trace metals program shifted 
from studying the open ocean to studying coastal waters 
to accommodate the demand for knowledge required for 
ocean dumping decisions. To understand the seasonal 
cycles of mercury, a time series on mercury 
distribution in Saanich Inlet was obtained using 
sediment traps at monthly intervals. 


The deep-water program was expanded in 1982 with 
continued in situ investigations of rocky-bottom 
communities using the submersible PISCES IV. During 
August, the fauna of several fiords was examined. An 
unusual assemblage of brachiopods and black coral was 
discovered in the Queen Charlotte Sound fiords, as well 
as numerous new species and new records of 
invertebrates. 


During August and September, two cruises to Cobb 
and Brown Bear Seamounts, 500 km offsnore, were 
conducted to detail shallow-water assemblages and their 
relationships to young, volcanic substrata. Biologists 
and geologists from the University of Glasgow, 
University of B.C. and University of Washington 
combined their efforts to study this area. The 
discovery of hydrothermal vents at this site will 
stimulate future investigations. 


Analysis of data from a four-year field program 
off the southwest coast of Vancouver Island revealed a 
planktonic system that is highly productive throughout 
the spring and summer. The nutrients that fuel this 
production flow from deeper offshore waters up the Juan 
de Fuca submarine canyon systen to the surface waters 
at the centre of the continental shelf. This upward 
flow is caused by a counterclockwise circulation above 
the canyons. Mathematical and statistical techniques 
were developed which allow the integration and 
comparison of physical data, continuous measurements of 
biomass, and discrete counts of species abundance 
levels by analysis of spatial patterns. 


In the area of ocean information, a joint 
government/ industry program to catalogue physical, 
chemical and biological data sets continued in 1982 
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physical oceanography and chemical oceanography 
respectively, being published. 


Environmental review activities included a review 
of the Beaufort Sea, EIS examination of proposals for 
an LNG (liquified natural gas) terminal in the Prince 
Rupert area, an initial environmental review by Petro 
Canada regarding Dixon Entrance/Hecate Strait, a 
proposal for an Arctic shore base at Stokes Point and 
an environmental review of offshore oi] and gas leases 
for COGLA (Canadian 0i1 and Gas Lands Administration). 


Bayfield Laboratory for 
Marine Science and Surveys 


Central Region Headquarters, 
cee The Bayfield Laboratory for Marine Science and 
Surveys has an operating area which stretches from the 
Great Lakes to the Saskatchewan-Manitoba border in the 

west, the Quebec-Ontario border in the east, and 
northward through Hudson Bay to the Arctic Archipelago 
and Ocean. 


The Oceanographic Division carried out studies in 
Hudson and James Bays and in the Northwest Passage of 
the Central Arctic. An understanding of the 
oceanographic processes and ice properties in these 
large water bodies helps explain currents, 
characteristics of sea ice and regional climate. Much 
of the collected information is being used by industry 
and governments to develop environmentally compatible 
ways to extract and transport frontier resources. 
Scientists review major federal projects within the 
region for any potential adverse impact on the marine 
environment. 


The Oceanographic Division continued with the 
second year of a four-year project to monitor short- 
and long-term variations in physical, chemical and 
biological processes of Barrow Strait. The project is 
part of the Northwest Passage Oceanography Program 
under the aegis of the Subcommittee on Arctic 
Oceanography of the Canadian Committee on Oceanography. 


The first year-long current meter data (three 
depths) from an offshore location in Hudson Bay was 
obtained from a location 100 miles northwest of 
Churchill, Manitoba. The currents are dominated by the 
tidal component which rotates counterclockwise. 
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A numerical model studying the behaviour of 
freshwater plumes under an ice cover was especially 
designed for the offshore regions of estuaries whose 
rivers will be affected by hydroelectric development 
Such as those in James Bay. 


The Ice Radar Program initiated in 1981 is 
developing an understanding of the interaction of radar 
signals with ice so that a classification of ice-type 
can be carried out from a surface vessel at ranges of 
five-six nautical miles. This year, radars operating 
at different frequencies were tested and the effects of 
different pulse lengths, antenna beam widths, 
elevations and polarization were investigated. 


A small research program in conjunction with the 
University of Toronto has been initiated to look at the 
problems of taking remote (from a helicopter) ice- 
thickness measurements. 


In addition to supporting hydrographic and 
oceanographic surveys, the Region's vessels, including 
CSS LIMNOS and CSS BAYFIELD, were involved in the 
scientific and surveillance programs of the National 
Water Research Institute, Great Lakes Fisheries 
Research Branch and other government agencies and 
universities. The Search and Rescue program continued 
successfully during 1982 with over 33 incidents 
recorded. 


In February, 1983, the Minister of Fisheries and 
Oceans announced the transfer of the Oceanographic 
Division to the other regional centres of the Ocean 
Science and Surveys sector. The reorganization was 
designed to strengthen the department's Arctic 
oceanographic programs and the research program in 
Quebec. 


Champlain Centre for Marine ° 
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Quebec Region Headquarters, 
: ‘ The Champlain Centre for Marine Science and 
Surveys is located in Quebec City. It is the most 
recently established of the four departmental centres 
responsible primarily for conducting oceanographic 


research and producing charts of Canada's navigable 
waters. 
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In 1982-83, the Centre's research focused on the 

dynamics of coastal waters, marine pollution and the 
mechanisms controlling biological production. Work was 
conducted in the St. Lawrence River estuary and the 
Gulf of St. Lawrence, in the Saguenay fiord and in 
northern Quebec. 


The second part of a two-year study was conducted 
at Grande Riviere de la Baleine, in the southeastern 
Hudson Bay area by the Physical Oceanography Division. 
The results of this study will help predict the impact 
of the development of the Grande Baleine hydroelectric 
complex on physical conditions and plankton production 
in this coastal area. 


The division also participated in oceanographic 
expeditions as part of a study of zooplankton in the 
St. Lawrence River estuary. Based on the analysis of 
physical data, certain interesting hypotheses were 
developed on the distribution mechanisms of euphausids, 
a species of zooplankton found in abundance in the 
estuary. 


The chemical oceanography research team conducted 
various studies on the blue mussel to improve use of 
this species as a marine pollution indicator. This 
organism is found in large quantities along the coasts 
of the estuary and the Gulf of St. Lawrence, and has a 
Significant ability to concentrate pollutants. 


Since 1978, the Chemical Oceanography Division has 
been conducting studies on mercury distribution and 
behaviour. Many projects were carried out in the 
Saguenay fiord, which was contaminated in the past by 
industrial mercury emissions. Mercury content 
measurements in fiord sediments show a significant 
decrease in mercury from 1978 to 1982. Moreover, 
published results on mercury distribution in the middle 
estuary of the St. Lawrence indicate that this 
distribution is associated with the abundance of 
Suspended particles in this part of the estuary. 


The major ion contents, particularly sodium and 
chloride, of rivers in industrialized areas have 
increased considerably in past years. A study is 
currently under way to determine the present condition 
of the St. Lawrence River just above its estuary. This 
study is being carried out as part of an international 
program to study the major rivers of the world. 


Work continued on trace metals and certain 
hydrocarbons found in water and sediments. A 
micro-method for measuring traces of iron, manganese 
and cadmium in sea water was developed and published. 
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Many Biological Oceanography Division projects 
studied the quantity, physiology and production of 
vegetable plankton, commonly referred to as 
phytoplankton. Among other things, an international 
oceanographic campaign was conducted jointly in 
Septenber, 1982 by scientists from Quebec and France on 
board the DAWSON. The purpose of this mission was to 
study phytoplankton growth in the estuarine zone of the 
St. Lawrence where freshwater from the river mixes with 
salt water from the Gulf of St. Lawrence. 


Many studies were designed to gain a better 
understanding of the mechanisms through which 
microorganisms live and develop in ice. Areas of study 
were the St. Lawrence River estuary and Hudson Bay. 

The research tean also worked to develop a model of the 
growth and distribution of bacteria in the estuary. 


Results of zooplankton studies in the Saguenay 
fiord, particularly regarding distribution, were 
published. Exploratory work on the distribution of 
euphausids in the St. Lawrence River estuary was not 
successful. This research project will be intensified 
in the future and new instruments will be tested with a 
view to improving understanding of the distribution 
mechanisms of these organisms. 


The data from a study of the lobster population of 
Magdalen Island lagoons were published. Finally, a 
report was prepared in collaboration with researchers 
at the Bedford Institute of Oceanography on the effects 
of freshwater flows into the marine environment. 


Small Craft Harbours 
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The Fishing and Recreational Harbours Act provides 
the Minister of Fisheries and Oceans the authority to 
develop, administer, and maintain some 2,400 federal ly- 
owned fishing and recreational harbours. The Small 
Craft Harbours Directorate, through regional offices in 
Vancouver, Winnipeg, Burlington, Halifax, St. John's 
and Memramcook, carries out this mandate. Of the $40.4 
million program budget for 1982/83, $36.9 million was 
allotted to commercial fishing harbour projects and 
$3.5 million to recreational harbour projects. 


Program objectives are to develop effective and 
efficient regional harbour systems directed at ensuring 
maximum economic and social benefits to Canada from the 
use of the commercial fishery, and to provide 
assistance in the provision of harbour facilities to 
the recreational boating sector through: 


the development and maintenance of harbours by 
providing adequate protection, berthage, water 
depth, launching facilities and other harbour 

infrastructure services to satisfy user needs, 
and 


the management of harbours, collection of 
revenues and provision of property services 
responsive to program needs. 


The Marina Policy Assistance and Tourist Wharf 
Programs give the thrust to the recreational program by 
providing harbour facilities for recreational craft 
through cost-sharing agreements with other levels of 
government and the private sector. 


Federally-owned harbours comprise properties and 
facilities valued at some $2.0 billion which are 
administered by Small Craft Harbours Directorate, 
including some 2,900 leases, licences and agreements. 
The installation of a Harbour Management System, in the 
form of either appointed harbour managers or through 
municipal leases, at a significant number of federal 
harbours has resulted in a marked improvement in the 
standard of management at these locations. 


Approximately $6.4 million in progran funds were 
directed to joint funding of Canada Community 
Development Projects with the Department of Employment 
and Immigration. This resulted in improved harbour 
infrastructures and significant employment of local 
labour, particularly in eastern Canada. 
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Vessel Management 


In addition to the program budget, $12.2 million 
was made available to the Program for Special 
Employment Initiatives and was devoted to projects 
throughout the Small Craft Harbours Directorate system. 


A significant amount of program resources was 
devoted to the rebuilding of harbours and to upgrading 
projects across the country. Highlights included major 
projects at the following locations: Steveston and 
Ucluelet in B.C., Matane and Ile d'Entree in Quebec, 
Cape Tourmentine and Shippegan Gully in N.B., Big Bras 
D'Or and Dennis Point in N.S., Cow Head and Happy 
Adventure in Nfld., and West Point in P.E.I., as well 
aS participation in marina development in Ontario. The 
main focus in future years will be in the area of 
harbour rebuilding and maintenance projects through the 
directorate's regular program and through active 
participation in employment stimulation and regional 
development exercises. 


Design has begun for two major vessels, one to 
serve aS a patrol vessel in the offshore Atlantic 
fisheries and the other to serve as an oceanographic 
and hydrographic vessel in the Pacific. Completion 
dates are in 1986-87. 


Considerable emphasis was placed on ship safety. 
Major vessels will be issued with immersion suits for 
their crews and a series of fire-fighting movies was 
made available regionally for training in case of 
Shipboard fires. 


A total of 46 vessel-acquisition projects are 
under way ranging from heavy-duty trailered launches to 
major vessels. 
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To Her Excellency the Right Honourable 
ean sedve. Po Com Cee CaM MN 2, 
Crier (Ose ie Di Sea Diels 


May it please Your Excellency 


I have the honour herewith, for the information of Your 
Excellency and the Parliament of Canada, to present the 
Annual Report of the Department of Fisheries and Oceans 
for the fiscal year ended March 31, 1984. 


Respectfully supmitted, 


John Fraser 
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Be Government of Canada Gouvernement du Canada 
Fisheries and Oceans Péches et Océans 


Deputy Minister Sous-ministre 


The Honourable John Fraser 


Minister of Fisheries and Oceans 
Ottawa, Ontario 


Dear Mr. Minister: 


I have the honour to submit the Annual Report of the Department of 
Fisheries and Oceans for the fiscal year ended March 31, 1984. 


Respectfully submitted, 


Ottawa, Canada 
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INTRODUCTION 


Under the Department of Fisheries and Oceans Act, the duties, powers and functions of the 
Minister of Fisheries and Oceans include sea coast and inland fisheries; fishing and 
recreational harbours; hydrography and marine sciences; and, the coordination of the 
policies and programs of the Government of Canada respecting oceans. 


The department is composed of four main organizational components: Atlantic 
Fisheries, Pacific and Freshwater Fisheries, Fisheries Economic Development and 
Marketing, and Ocean Science and Surveys. A separate group handles the department's 
responsibility for small craft harbours. 


The objectives of the Department of Fisheries and Oceans (DFO) are to ensure: 


- the comprehensive husbandry and management of Canada's fisheries resource base, 
through the protection, rehabilitation and enhancement of individual fish stocks and 
the aquatic habitat upon which these resources depend; 


- the "best use" of fisheries resources, through a variety of measures affecting when, 
where, how and by whom these resources are harvested, processed and marketed to 
obtain optimal socio-economic benefits; 


- an adequate hydrographic survey and chart production program to enable hydrographic 
charts and other publications to be produced for safe navigation in Canadian waters; 


- the acquisition of the necessary knowledge base pertaining to oceanic processes and 
environments to support activities related to defence, marine transportation, the 
exploitation of offshore energy resources, and the management of the fishery 
resource and its aquatic habitat; 


. the provision of a national ocean information service; and, 


- the provision and administration of a national system of harbours in support of 
commercial fishing vessels and recreational boating. 


Operations of the department, which is highly decentralized, are carried out from 
Ottawa and regional offices and research establishments throughout Canada. A summary of 
the activities in fiscal year 1983-84 follows. 
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Fisheries Management 


The Fishing Industry 


For the sixth consecutive year, Canada 
maintained its position as the world's 
leading exporter of fish in terms of dollars. 
The value of Canadian fish-product exports 
totalled $1.57 billion in 1983, a 3-percent 
decrease from 1982. The United States, 
taking 60 per cent of Canada's exported fish 
products, remained the most important 
market, followed by the European Economic 
Community and Japan. 


Commercial landings in Canada amounted to 
1.34 million tonnes in 1983, a 45-percent 
decrease from the previous year. Landed 
value was down by 2 per cent to $874 
million. Market value was $2 billion, up 4 
per cent from 1982. 


On the Atlantic coast, landings remained 
relatively unchanged at 1.1 million tonnes 
valued at $621 million. Product value 
showed an increase of 4 per cent with $1.5 
billion on the market. 


Landings on the Pacific coast increased by 
14 per cent to 182,800 tonnes valued at $202 
million. The market value of fishery 
products increased by 10 per cent to $513 
million due to an increase in the production 
of canned Pacific salmon. 


Commercial freshwater landings amounted 
to 50,000 tonnes, a decrease of 13 per cent 
over 1982, worth $51 million. Production 
showed a decrease of 8 per cent with a 
market value of $105 million. 


Financial difficulties facing the fishing 
industry on both coasts continued 
throughout 1983. Increased costs coupled 
with little improvement in the real selling 
price of fish products, resulted in a severe 
cost-price squeeze adversely affecting the 
financial performance of the fishing 


industry, particularly the large integrated 
offshore groundfish companies. 


Atlantic Fisheries 


The Atlantic Fisheries Service mandate is to 
provide effective management of the 
fishery resources of Atlantic Canada. 
Management tools used to ensure an orderly, 
sustainable harvest of fisheries resources 
include licensing regimes, resource 
allocation plans and regulatory controls to 
properly conserve and allocate a limited 
resource among competing users. As well, a 
full surveillance and enforcement program 
ensures respect for harvesting privileges and 
protects the resource from _ unlicensed 
fishing. 


Resource management initiatives included 
continuation of the revision of the licensing 
system. Vessel registration was streamlined 
by adopting a_ three-year registration 
program. Policies were developed for 
licence transfer, replacement guidelines 
and licence utilization. The streamlining of 
domestic and foreign quota-monitoring 
systems was begun. For mixed fisheries, 


combinations of catch quota, by-catch 
regulations, closures and fleet 
suballocations were used to’ effectively 


monitor and limit fishing effort. 


The principal mechanism for determining 
the sharing of the available harvest among 
competing user groups is the resource 
allocation plan. The first major plan for 
allocating fish stocks to the Canadian fleet 
was the 1977 Atlantic Groundfish Plan. 
Since then, the process has been extended 
each year and by 1983 covered virtually all 
species including snow crab, shrimp, tuna 
and Atlantic salmon. A major long-term 
(10-year) plan was established for the 
herring purse seine fleet. 


In 1983, on an informal, voluntary basis, 
enterprise allocations were maintained as 
part of the Groundfish Management Plan 
for the largest companies participating in 
the offshore fishery. This continued to 
require close monitoring and evaluation. 
Enterprise allocations were seen as a tool 
for allocating shares of fish in other sectors 
and in other fisheries. 


Plans were made for the establishment of a 
departmental region for Quebec, effective 
April 1, 1984, consequent on the resumption 
by the Government of Canada _ of 
management responsibility for Quebec's 
marine fisheries, except for anadromous, 
catadromous and freshwater species. 


Compliance with regulatory controls was 
achieved through air and _— surface 
surveillance, the presence of observers on 
board vessels, the collection of stock and 
catch data, information programs and 
prosecution of violators. 


In 1983, as in 1982, Portuguese vessels were 
licensed to purchase semi-processed cod 


(green salted and split frozen) from 
Canadian processors’ ("over-the-wharf" 
sales). The majority (71 per cent) of 


purchases were made from Scotia-Fundy- 
based processors where purchases totalled 
10,968 t, a significant decrease from 1982 
purchases of 18,964 t. In Newfoundland 
ports, the Portuguese purchased 4,222 
tonnes compared with 9,988 tonnes in 1982. 


In the Newfoundland Region, approximately 
6,250 t of cod were purchased under the 
Direct Sales Program, with 47 per cent 
being purchased along the Labrador coast. 
A significant portion (39 per cent) of direct 
sales was made up of wet-split cod. This 
was brought about by having foreign vessels 
tied up at a wharf close to a plant wherever 
possible. The fish was cleaned and split by 
local plant employees which added to the 
Canadian labour content on shore. 


In the Scotia-Fundy Region, direct "over- 
the-side" sales of herring in the Bay of 
Fundy continued in 1983 with 16,626 t 
delivered by Canadian fishermen to foreign 
vessels. 


The major thrusts in Atlantic fisheries 
technological development were in the areas 
of Quality Improvement, Cost 
Reduction/Productivity Improvement, 
Resource Utilization and Development, and 
Product Development/New Products, for a 
total cost of $7.45 million. These initiatives 
were carried out in the five eastern 
Canadian provinces by the department's 
Gulf, Scotia-Fundy, Newfoundland and 
Quebec regional offices. 


Specific quality-related development 
programs included the development of 
suitable containers for the small open boats 
used extensively in Newfoundland, as well as 
evaluating the feasibility of using boxes on 
larger vessels; evaluation of various types 
of fish-hold linings; promotion, development 
and demonstration of longline/autolining 
systems; development of alternative 
methods of holding crab live aboard vessels; 
and development of onboard handling 
systems to demonstrate mechanical methods 
of bobtailing and/or throat cutting of 
groundfish on gillnet and longline vessels. 


The Task Force on Atlantic Fisheries 
identified cost reduction and productivity 
improvements as_ priority areas for 
development. Programs have been aimed 
primarily at reducing fishing costs through 
vessel and gear improvement (e.g. the 
potential for developing new methods to 
analyse propulsion systems  has_ been 
explored and data acquired from various 
trials such as bollard pulls). Information 
concerning propellers and steering systems 
was also. examined. Energy-saving 
equipment not currently in wide use on 
smaller vessels (e.g. nozzles, controllable 
and two-pitch propellers, fuel heaters, sails, 
etc.) was evaluated as to its potential in this 


fleet. A program to _ disseminate 
information on energy matters was mounted 
and work continued on the utilization of 
waste heat both onboard vessels and 
onshore. Numerous projects were also 
carried out to demonstrate more energy- 
efficient fishing methods and deck 
equipment. 


Exploratory crab, squid and scallop surveys 
were undertaken to locate new fish stocks 
or fishing areas which might be harvested 
using new techniques. Developmental 
activities were also undertaken with a view 
to maximizing the use of existing 
resources. 


Product development programs included 
testing of a mobile blast freezer which 
provides increased freezing capacity in 
areas experiencing exceptionally high 
landings during peak period; a mechanized 
salting system which transports and evenly 
applies predetermined amounts of salt to 
split fish and re-cycles the unused salt; and 
fibreglass drying trays and racks. 


As part of the Government of Canada's 
strategy to develop marine fisheries in the 
Province of Quebec, as recommended by the 
Atlantic Fisheries Task Force, a 
comprehensive development plan of more 
than $138 million over a five-year period 
was put in place to revitalize the fishing 
industry in Quebec and bring it into the 
mainstream of the Atlantic fishery. Most of 
the expenditures in 1983/84 concerned the 
establishment of the proper administrative 
framework to implement the program and to 
initiate construction of the infrastructure. 


The Special Recovery Capital Projects 
Program (SRCPP) was implemented in 
1983/84 and involved the initiation or 
acceleration of a number of capital projects 
selected for their potentially important 
contributions to Canada's economic and 
regional development requirements. The 
Atlantic fisheries development component 


of the program totals $43.9 million. In 
1983/84, $3.5 million was expended for the 
construction of bait storage depots, ice- 
making, unloading and salting facilities, and 
industrial water and power facilities. 
Construction was also started on two marine 
service centres. 


Substantial funds for fisheries projects were 
made available through two job creation 
initiatives. Implemented in 1982/83, the 
two-year Job Creation Program under 
Section 38 of the Unemployment Insurance 
Act saw a total allocation of $28 million to 
Atlantic fisheries for implementation of 
projects for unemployed Canadians in 
fishing communities throughout Quebec and 
Atlantic Canada. The program resulted in 
the creation of approximately 3,950 jobs and 
51,000 workweeks. Under the New 
Employment Expansion and Development 
Program (NEED), projects totalling $10.8 
million were implemented in Newfoundland, 
Quebec, Nova Scotia, New Brunswick and 
Prince Edward Island as a means of 
employing people who had exhausted all 
available unemployment insurance benefits 
or were. receiving social assistance. 
Through the NEED Program, approximately 
2,245 people were employed for a total of 
35,000 workweeks. 


The Coastal Labrador Fisheries 
Development Program is a five-year, Sia 
million program designed to achieve 


increased efficiency in the harvesting, 
landing, processing and storage of fish. The 
overall objectives will allow for increased 
volume, quality and financial returns from 
fish landed and thereby enhance the quality 
of life for coastal residents. The program 
experienced its most successful season of 
activity during 1983/84. The Management 
Committee approved a total of 29 single 
projects which involved various communities 
along the coast. The program elements 
under which expenditures accrued are: ice 
making and storage ($320,000); fish holding 
and cold storage ($1,250,000); community 


stages and unloading facilities ($730,000); 
utility servicing ($30,000); fish processing 
and handling ($675,000); vessel servicing 


($14,000); and program management 
($381,000). 

Under the Southeast New _ Brunswick 
Fisheries Development Program, 


approximately $550,000 was expended in 
1983/84. This five-year, $2.7 million joint 
DFO/DREE program forms part of the $10 
million economic development initiative for 
southeast New Brunswick approved by 
Cabinet in early 1981. The main elements 
of the program are the upgrading of 
processing facilities to inspection standards; 
improving infrastructure related to 
harvesting, handling, holding and 
distribution in support of the Quality 
Improvement Program; assisting commercial 
aquaculture operators to utilize the latest 
technologies for rearing and _ harvesting 
shellfish, salmonids and other species; and, 
in consultation with fishermen — and 
processors, providing for education and 
training programs. 


The Prince Edward Island three-year, $7 
million Comprehensive Fisheries 
Development Plan was implemented in 
fiscal year 1981/82 as part of the $39 
million Federal Development Strategy for 
PEI. In 1983/84, approval was given by 
Treasury Board to increase the value of the 
program by $2 million, for a total of $9 
million, and to extend the program by one 
year into 1984/85. Projects in 1983/84 
concentrated on resource development, 
processing, infrastructure, harvesting and 
implementation/training fori "a atotal 
expenditure of $3.4 million. 


Pacific and Freshwater Fisheries 


Major emphasis during the year was devoted 
to the development of a Pacific Fisheries 
management policy. Although the policy 
has not been finalized, the decision to 
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publish the plans for management and 
utilization of major species complies with 
one of the recommendations made by Peter 


Pearse in his report Turning the Tide: A 
New Policy for Canada's Pacific Fisheries. 


Discussion on the recommendations made by 
Dr. Pearse proceeded during 1983-84. The 
Minister's Advisory Council (MAC) had 
requested the opportunity to review and 


discuss the Pearse Report during 1983. 
MAC's comments on the Pearse 
recommendations were studied by the 


department and several additional meetings 


were held to further explore industry 
viewpoints. 
To deal with an_ increasing workload, 


additional resources were made available to 
the Pacific Region during the year. The 
new resources were used largely to improve 
enforcement, habitat management and 
research programs and the assessment and 
collection of data. 


Landings were above average for Pacific 
salmon fisheries. Due _ to lower prices for 
all species and the fact that two-thirds of 
the salmon landed were lower-priced pinks, 
the landed value for the year was $107 
million. 


The herring roe fishery in 1983 was 
highlighted by a satisfactory seine fishery in 
the Gulf of Georgia. Landed value of the 
herring fishery from all sources was $48.9 
million, the highest it has been since 1979, 
with approximately 40,000 tonnes landed. 
The landed value of all other species 
totalled $39 million. 


The enforcement program produced, for the 
first time, an analysis of compliance rates 
for various fisheries and displayed a high 
profile which resulted in an _ increased 
deterrent effect. 


A Native Affairs Branch for the Pacific 
Region was formed in 1933 >to. foster 


cooperation between native Indian 
organizations and the department, and to 
ensure that native people are consulted on 
fishery management matters affecting 
them. Fishery liaison officers will be hired 


in Nanaimo, Prince Rupert and New 
Westminster. 

Fisheries development projects were 
undertaken in the areas of gear 
development, vessel development and 


safety, exploratory fishing, handling and 
processing improvements and mariculture. 


Gear development studies included an 
investigation of the relative selection of 
three different gillnet mesh sizes (12.4, 14.0 
and 14.9 cm) for chinook salmon in the 
Fraser River. Various types of bottom 
trawl gear were monitored, including their 
characteristics and the responses of the 
fish. Fuel consumption and ways of 
decreasing it were also studied. Model 
testing of fishing vessel hulls and trawl gear 
was conducted to develop means of reducing 
hull and gear resistance. 


Exploratory fishing with gillnets was 
conducted for offshore flying squid. 
Excellent performance results were 


achieved with prototype equipment for 
scanning and detecting defective seams in 
sealed salmon cans. 


Following an experimental system, 
preparations were made to develop a 
commercial prototype tank system for the 
live holding of prawns. Work:continued on 
technology for spawn-on-kelp harvesting, 
feasibility of restoring herring runs utilizing 
windrow spawn collected from the beaches, 
and developing commercial abalone culture 
techniques. 


The Salmonid Enhancement Program (SEP) 
initiated in 1977 with the objective of 
doubling salmonid catches in the Pacific 
Region, completed its final year of Phase I 
and received a new $44 million funding 


a6: 


mandate for a transition phase for fiscal 
years 1984/85 and 1985/86. 


In the final year of Phase I, the output of 
juvenile salmonids continued its upward 
trend as new facilities came on line and egg 
takes were expanded at older facilities. A 
total of 393 million juvenile salmonids were 
released from SEP facilities in 1983 with 


expected returns from these releases 
estimated at 5.4 million adults. An 
additonal 0.8 million sockeye adults are 
estimated to be produced from the 


fertilization of 12 lakes in 1983. 


The largest single investment in SEP was 
the $9.6 million Kitimat facility designed 
to restore and enhance several salmonid 
stocks in the Kitimat area. The facility was 
completed during the year on budget and the 
first egg takes undertaken included 
1,271,300 chinook eggs which were primarily 
from the progeny of a pilot facility which 
has been operated by SEP for several years. 


Three new pilot chinook facilities on the 
Fraser River system (at Spius, Clearwater 
and Shuswap) and three new community 
economic development projects (at Port 
Hardy, Powell River and Terrace) were 
completed utilizing approximately $2.08 
million in special economic recovery funds. 


Approximately $3.6 million was spent to 
contract 26 community development 
projects in operation in 1983/84. They 
employed about 175 people on a full-time or 
part-time basis. 


The number of volunteers spending time 
enhancing salmonids continues to grow. 
This year, 8,891 people of all ages worked 
on 146 volunteer projects. 


In the Western Region, the year's major 
activity related to: freshwater fish habitat 
problems of national importance; fisheries 
rehabilitation and resource development in 
support of regional fisheries; fish and 


marine mammal management concerns in 
the Arctic; and, regional commercial fishing 
concerns. 


Field Services from Inuvik to Frobisher Bay 
continued to implement direct enforcement 
programs. Emphasis was placed on working 
with fishermen and marine mammal hunters 
to reduce wastage of resources caused by 
poor fishing and hunting practices and 
improper handling of the catch. 


The restricted entry policy for the Great 
Slave Lake commercial fishery continued in 
1983/84, as did consultations with 
fishermen to develop and improve the 
Current management plan. The Great Slave 
Lake commercial fishery continued to be 
monitored. Plant sampling included 
collection of whitefish so that samples for 
length, weight and age of fish from each 
administrative area were taken three times 
per year. 


Monitoring of the Beaufort Sea beluga 
harvest continued in 1983 to obtain data on 
catch/effort, hunting loss and efficiency of 
techniques. 


Studies to assess the status of these various 
populations were initiated to develop a 
sound management plan. Observers 
monitored the narwhal hunt at both Pond 
Inlet and Arctic Bay, and collected data on 
harvest, catch/effort, hunting loss and 
efficiency of techniques. 


The beluga hunt in the Pangnirtung area was 
monitored and biological samples obtained. 
Preliminary investigations of biochemical 
techniques for aging and stock identification 
were initiated. 


Aerial population censusing and monitoring 
of the narwhal hunt by Repulse Bay, Hall 
Beach and Igloolik hunters were undertaken 
to provide a sound biological rationale for 
the harvest of quotas by those 
communities. 


Fisheries development activities included 


stock and market assessment for Beaufort 
Sea herring, projects to promote the 
utilization of unused or wasted fisheries 


resources and the application of innovative 
gear and equipment. Energy conservation 
projects were undertaken on both vessels 
and engines. Work was begun on the design 
and construction of a small mobile walleye 
hatchery and rearing system. 


In the Ontario Region, the Sea Lamprey 
Control Centre at Sault Ste. Marie 
continued its drive to control the parasitic 
sea lamprey. As a result, lake trout, 
whitefish and other salmonids are being 
rehabilitated in the Great Lakes and a 
thriving recreational fishery has developed 
in many areas. During 1983, 32 chemical 
treatments were made to streams to detect 
larval lamprey, and trapping studies were 
conducted in another 10 tributaries to assess 
adult spawning runs. Barrier dams which 
will permanently restrict access to spawning 
areas used by sea lamprey were built in two 
locations following the signing of the 
Canada/Ontario Barrier Dam Agreement in 
1983. 


Fisheries development projects undertaken 
with the Province of Ontario included the 
testing of various trapnets, and exploratory 
fishing for pink salmon and crayfish. As 
well, an American eel aquaculture project 
was started on the shores of Lake Ontario. 


The region made an effective contribution 
to job creation through participation in the 


New Employment Expansion and 
Development (NEED) program of 
Employment and Immigration Canada. 
Projects in support of enhanced cage 


aquaculture for trout, toxicological research 
and the effects of lampricide on other 
stream life were undertaken, providing 
employment for approximately 30 people 
and useful results for program managers. 


Negotiations with native people in Ontario 
and the provincial government’ were 


resumed to develop a _ native fishing 
agreement. The purpose of the negotiations 
is to clarify access to fishery resources for 
the 22 per cent of Canada's native people 
who live in Ontario. 


Agreements for further control of 
phosphates in the Great Lakes were put in 
place. Levels for most measured 
contaminants are declining. Habitat 


improvements, in conjunction with lamprey 
control, are returning large parts of the 
Great Lakes to a more productive condition 
and the outlook for development of a 


revitalized fishery in the lakes is 
encouraging. 
The headquarters Operations Branch 


continued its function as liaison between the 
regions and headquarters. Considerable 
work was undertaken with regard to the 
recommendations arising from the Pearse 
Report, the Canada/U.S.A. Pacific Salmon 
Treaty, and the Salmonid Enhancement 
Program. 


In 1983, the headquarters Native Affairs 
Branch became the Arctic Operations and 
Native Affairs Branch responsible for 
coordinating advice on fisheries 
management in the Arctic (an area where 
comprehensive land claims have assumed 
great importance) and native affairs. 
Branch personnel participated in 
negotiations leading to an Agreement-in- 
Principle with the Council of Yukon Indians 
(CYI) and a Final Agreement with the 
Committee of Original Peoples' Entitlement 
(COPE), both’ ratified by Cabinet. 
Implementation committees, involving both 
branch and regional personnel, were formed 
to prepare for the transition which 
ultimately will spread right across the 
Arctic as settlements are concluded with 
the Dene/Métis and the Inuit of central and 
eastern Arctic. 


Branch personne! participated in land claim 
negotiations with the Nishga Tribal Council 


=e 


in British Columbia and, together with 
regional staff and the Department of Indian 
Affairs and Northern Development, worked 
on an approach to the overall settlement of 
the fisheries aspect of B.C. native land 
claims following Cabinet approval of this 
policy initiative. In support of this and 
other activities, progress was made on the 
expansion of native fisheries data bases 
across the country. 


Inspection 


The National Fish Inspection Program is 
aimed at ensuring that Canadian and 
imported fish and fish products, destined for 
both domestic and export markets, comply 
with Canadian and importingcountry grade, 


handling, identity, process, quality and 
safety requirements. Fish and fish products 
were inspected on board vessels, at 
unloading sites, on transport vehicles, and 
during processing and storage. Handling, 
holding, transportation and _ processing 
facilities were inspected to ensure 
compliance with construction, equipment 
and operating requirements, and good 


manufacturing practices. 


Enforcement action was taken to prevent 
the marketing of tainted, decomposed or 
fraudulently-labelled fish and fish products, 
and to ensure that all fish and fish products 
entering inter-provincial or export trade 
were processed in registered plants. 


Intensive monitoring of salmon cannery 
quality verification systems continued to 
ensure the safety of Canadian canned 
salmon on domestic and foreign markets. 
Quality verification included automatic 
screening of all cans of salmon for weight 
and vacuum. 


A Metal Container Defects Identification 


and Classification Manual was published for 
use by quality control and _ inspection 


personnel involved in assessing canned 
products. 
Industry demand for certification of 


domestically-produced products for export 
increased again due to the requirements of 
importing countries and buyers. 


Imports for the year totalled 69,843 tonnes, 
a slight increase from the previous year. Of 
the imports inspected, 739 lots totalling 
2,538 tonnes were refused entry into 


Canada. This is a 75-per-cent increase in 
rejections over the previous year mainly 
due to an increasing percentage of 


unacceptable quality, seam defects and 
non-sterile canned fish products. 


The Inspection Program continued 
implementation of the department's Quality 
Improvement Program in line with the 
recommendations of the Task Force on 
Atlantic Fisheries. 


The inspection of fishing vessels continued 
throughout the year, as did work to allow 
for the linkage of vessel certification to 
vessel licensing. Enforcement of the new 
schedules respecting vessels and unloading, 
holding and transportation also continued. 


As a result of further testing and evaluation 
of the final product grade standard for 
groundfish, changes were made and an 
official document was circulated to the 
industry. In response to concerns expressed 
by the Fisheries Council of Canada, the 
department commissioned two studies to 
evaluate: a) the impact on production of 
mandatory use of Canadian grade standards 
for fresh and frozen groundfish products and 
canned crab, and b) the marketing impact 
of mandatory product grade standards for 
Canadian groundfish and canned snow 
crabmeat. The results were discussed in 
early 1984 at an industry seminar sponsored 
by the Federal-Provincial Atlantic Fisheries 
Committee. The seminar provided for 
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discussion of the implementation plans for 
dockside and final product grading. 


Point-of-sale grading projects were 
conducted at: Bonavista Peninsula and Fogo 
Island in Newfoundland; Petit de Grat, 
Canso, Port Morion and Pictou in Nova 
Scotia; Shippigan, New Brunswick; and 
Miminegash and Red Head in Prince Edward 
Island. These projects demonstrated clearly 
the value of using the department's 
dockside grading system. Changes have 
been made to the dockside grade standard 
as a result of pilot projects and the Report 
of the Task Force on Atlantic Fisheries. 


The Inspection Branch provided _ staff 
expertise for seven workshops on quality 
control programming for the fishing 
industry. 


The branch concluded participation in the 
third of a three-year agreement between 
Canada and Brazil on a program to 
familiarize Brazilian fish inspectors with 
the Canadian inspection program. 


At the request of the Thailand canned 
seafood industry and the Thailand 
Department of Fisheries, inspection 
specialists visited that country to evaluate 
the processing industry and hold a workshop 
on canned seafood processing to assist in 
upgrading product quality. 


Fisheries Research 


Research programs provide the knowledge 


necessary for optimal management and 
development of Canada's fisheries 
resources. Research includes a variety of 


fields such as population dynamics, ecology, 
statistics, aquaculture, fish health, 
nutrition, toxicology, physiology, genetics, 


etc. The results constitute the basis of 
scientific advice provided to fisheries 
managers, national and __ international 


fisheries agencies and_ the private sector. 
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provided in 
habitat and 


Scientific advice is also 
litigation matters, fish 
international negotiations. 


DFO researchers assisted and worked 
closely with agencies such as the Canadian 
Atlantic Fisheries Scientific Advisory 
Committee (CAFSAC), the International 
Committee for Exploration of the Sea 


(ICES), the Northwest Atlantic Fisheries 
Organization (NAFO), the International 
Commission for the Conservation of 


Atlantic Tunas (ICCAT), the International 


Whaling Commission (IWC), and_ the 
International North Pacific Fisheries 
Commission (INPFC). They also 
represented fisheries interests in 


organizations such as the Convention on 
International Trade in Endangered Species 
of wild fauna and flora (CITES), Committee 
on the Status of Endangered Wildlife in 
Canada (COSEWIC), Canadian Climate 
Program, and the Canadian Council for 
Ecological Areas. Researchers provided 
scientific advice in support of Canada's 
position in the USA/Canada Georges Bank 
dispute, presented before the World Court. 


The department's research component 
comprises the Fisheries Research 
Directorate in Ottawa and seven branches 
in the regions. Results are reported in 
scientific publications, available on request. 


The Fisheries Research Directorate in 
Ottawa serves as a national focus and is 
responsible for coordinating departmental 
initiatives, and communicating with senior 
management and regional research 
managers on matters pertaining to fisheries 
research at the national level. The 
directorate coordinates the department's 
fisheries, research planning and review 
process, coordinates the transfer of 
fisheries technology to the private sector, 
directs the National Registry of Fish 
Diseases, and participates in the 
formulation of departmental policy on 
science-related issues. Information and 


advice are provided to clients both in 
government and the private sector. 
Leadership was provided to the international 
collaborative aquaculture venture under 
technology growth and employment 
initiatives arising from the 1982 Versailles 
Summit of Heads of States and 
Governments. Leadership was also provided 


to the Atlantic Salmon Task Group 
established in response to the drastic 
reduction in Atlantic salmon, with the 


findings presented to the Atlantic Salmon 
Advisory Board. 


In the Newfoundland Region, assessments of 
some 25 groundfish stocks under quota 
regulations were conducted and advice on 
Total Allowable Catches (TACs) for the 
1984 fishing season was provided either 
through CAFSAC or NAFO. Toward _ this 
end, 14 cruises with large research vessels 
were conducted to collect biological 
samples and data from Canadian and foreign 
fisheries. 


Cod studies indicated that changes in water 
temperature affected catch rates in certain 
inshore areas and that sand lance, crabs and 
euphasiids are important food for cod, with 
capelin contributing less (15 per cent) than 
formerly thought. The bio-economics study 
of the flatfish fishery on the Grand Banks, 
in collaboration with the Economics Branch, 
resulted in a flow chart for the economics 
model. Three distinct redfish species were 
identified on the basis of gasbladder 
musculature and a new methodology using a 
discriminant analysis technique. 


Assessments of approximately 17 pelagic, 
shellfish and marine mammal _ stocks 
currently under quota regulation were 
conducted, and advice provided on TACs. 
Studies of pelagic fish identified the 
presence of large 1982 and 1983 year-classes 
along eastern Newfoundland. A _ strong 
homing tendency in herring was identified, 
which has significant implications for 
management strategies. By-catch of 
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juvenile cod and other species in capelin 
traps was shown to have a negligible impact 
on recruitment. 


Invertebrate studies predicted inshore squid 
abundance on the basis of larval squid 
surveys on the Grand Banks and in the Gulf 
Stream, supplemented by environmental 
indices. Analyses of historical production 
and recruitment of a lobster population in 
eastern Newfoundland demonstrated that 
during the past decade lobster recruitment 
has increased substantially, despite 
increases in fishing effort. 


Estimates of the current status of the harp 
seal population were shown to be highly 
reliable, enabling the provision of defensible 
advice on conservation measures. A 
systematic aerial survey of hooded seals at 
the 'Front' was carried out for the first 
time, the results of which will form an 
important component of the nature and 
strategy of future surveys. 


An Atlantic salmon project was initiated to 
determine the potential salmon production 
of streams; surveys were conducted on 67 
streams to identify suitable candidate sites. 
Staff was heavily involved in the Atlantic 
Salmon Task Group. Investigations into 
stock identification of salmon caught at 


West Greenland yielded techniques that 
Classify stocks with a  98-per-cent 
efficiency; techniques based on_ scale 


patterns can separate hatchery and non- 
hatchery salmon caught on the Grand Banks. 
Investigations indicated that low catches at 
West Greenland are followed by low catches 
of large salmon in Canadian fisheries. A 
theoretical model for the evolution of 
Precocious maturation in salmon was 
developed with the first quantitative 
analysis indicating decreases in the yield of 
males by 60 to 70 per cent. Modelling of 
the long-term data series on Atlantic 
Salmon migrations at West River yielded 
novel inferences about growth and smolting 
of parr. 


Advice was provided for the development 
of TACs on Arctic char in six stock areas. 
The commercial sampling program at Nain, 
Labrador, was extended to obtain additional 
information on sex ratios and maturation 
stages. Adult escapement to the Ikarut 
River increased by 80 percent over the 
previous year in the absence of a local 
commercial charr fishery in the Hebron 
Fiord. Tagging projects continued in the 
Nain and Hebron Fiord regions of the 
northern Labrador coast. 


Salmon production on the Exploits River 
reached an annual 35,000 tonnes compared 
with the original 2,500 tonnes in 1980. A 
long-term salmon-stocking assessment 
design was completed for the Indian River 
project. A one-year, bio-engineering 
feasibility study on the salmonid 
enhancement potential of Barry's Brook, 
Gander Bay was completed. Methods were 
developed to increase the fry to  fall- 
fingerling survival in a semi-natural early- 


rearing situation to greater than 50 
percent. 

In the area of fish habitat, protection 
guidelines were produced for urban 
developers in Newfoundland; world-wide 


demand for copies necessitated a second 
printing. Results from a field study of 
microhabitat preferences in juvenile and 
adult Atlantic salmon will be applied to 
determine minimum stream flow 
requirements. Continuing use was made of 
the Baie Verte oil-spill site to field-test a 
series of laboratory-developed, biochemical 
and histopathological indicators of stress in 
fish for potential monitoring of the effects 


of oil spills. The study produced the first 
evidence of the value of fish kidney 
enzymes in biological monitoring. 


Laboratory studies on serum corticosteroids 
in marine fish showed a lasting elevation of 
this stress indicator following long-term 
exposure to crude oil. Metal-binding 
proteins in the blue mussel were found to be 
markedly elevated upon exposure to low 
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concentrations of cadmium, supporting the 
belief that such proteins in bivalves could be 
useful indicators of heavy metal pollution. 


Improvements in computer software enabled 
acquisition of hydrographic data to an 
accuracy limited only by the deep-sea 
reversing thermometers and salinometers. 
The Hydroacoustic Data Acquisition System 
was improved and used on five research 
cruises to provide fish abundance estimates. 


An illustrated brochure giving a 
Newfoundland and Labrador perspective of 
acid rain was produced, as was a brochure 
on trap cod. The 46th annual conference of 
the American Society of Limnology and 
Oceanography was held at St. John's in June 
1983 attracting 350 researchers. 


With regard to the Canada/United States 
dispute over Georges Bank placed before the 
World Court for arbitration, Scotia- 
Fundy Region research staff made a 
significant contribution to the preparation 
of both the Canadian Counter-Memorial and 
the Reply to the United States' Counter- 
Memorial. 


The Invertebrates and Marine Plants 
Division was integrated into the Halifax 
Fisheries Research Laboratory and 
reorganized to provide emphasis on scallop 
and lobster research. In addition to the 
ongoing assessments of several scallop 
stocks throughout the region, research was 
conducted on scallop larval ecology and 
recruitment variability. A series of papers 
was published on the stock structure, 
growth, fecundity and movement of 
lobsters, and new studies were initiated on 
lobster ecology and behaviour. Several joint 
research projects involving graduate 
students, the Marine Ecology Laboratory 
and Dalhousie University were undertaken 
on lobster, scallops and squid. 


The problems of managing Atlantic herring 
in the northwest Atlantic were reviewed, 


with particular emphasis on the Gulf of 
Maine/Scotian Shelf stock complex. A new 
hypothesis was presented on the timing of 


herring spawning. A five-year, multi- 
disciplinary fisheries ecology project, 
focusing on southwest Nova Scotia, 


confirmed a larval retention area on Brown's 
Bank, an association of juvenile haddock 
with jellyfish, and the existence of two 
major haddock concentrations in the 4X 
area. The acquisition of the new research 
trawler ALFRED NEEDLER, combined with 
important advances in database 
development and an improved International 
Observer Program is expected to result in 
improved biological analyses and 
assessments. 


The salmon enhancement effort expanded on 
all fronts. Hatchery operations involved 
the production and distribution of 500,000 
parr, 650,000 smolts and 300,000 other 
salmonids for restoring and expanding public 
salmonid fisheries. Over 400,000 juvenile 
salmon were provided to the aquaculture 
industry. Enhancement activities were 
undertaken on 11 rivers and opportunities 
for future work were identified on other 
rivers. Improvements and_ expansion, 
undertaken at several hatchery facilities, 
resulted in a 50 per cent increase in rearing 
capability. 


Acid rain investigations showed positive 
results with both instream liming and 
headwater lake liming approaches. Lake 
liming, however, appeared to have higher 
efficiency and lower costs. The Westfield 
River study demonstrated salmon egg and 
fry survival to be seriously affected by low 
stream pH, with a resultant low production 
of salmon, and abnormally low returns to 
the river. 


A new investigation into salmonids! 
immunity to furunculosis provided important 
insight into what causes this disease. The 
Fish Health Unit undertook an extensive 
program of diagnosis of fish disease 
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problems in the Maritime area. Three 
disease surveys were conducted, in addition 
to the novel diagnosis of edwardsiellosis in 
fish from Grand Lake, New Brunswick. 


The first National Aquaculture Conference 
was held in St. Andrews. A number of major 
technology transfer projects in aquaculture 
were sponsored to assist the developing 
salmon sea cage industry, and several forms 
of assistance were provided to the 
developing European oyster industry in 
Nova Scotia. 


In habitat research, much attention was 
devoted to offshore development and the 
branch made significant contributions to 
the Sable Island Venture Gas project. A 
report on Atlantic fish habitat programs 
was prepared outlining the priority fish 
habitat issues and organizational and 
resource requirements necessary for a 
proactive fish habitat management function 
in eastern Canada. 


The St. Andrews’ Biological Station 
celebrated its 75th anniversary with an 
extended open house, a seminar exchange 
series with the Fisheries Research Branch in 
the Pacific Region, addresses by invited 
speakers, and workshops. 


In studies of invertebrates, research on 
lobster yield confirmed that a_ slight 
increase in legal size could be beneficial. 
Geographic locations of fishing effort were 
determined from aerial surveys of lobster 
trap buoys. Observations on stock density 
dependence of biological parameters and on 
migrations were made _ by _ tagging 
(conventional and ultrasonic tags), and by 
underwater monitoring. Lobsters were 
monitored by underwater television to 
understand catchability and trap selectivity. 
A study was initiated on the electrophoretic 
discrimination of enzymes to identify sub- 
stocks of lobsters. Sea scallop research was 
directed to resource mapping and_ stock 


assessment. Studies were initiated on 
scallop growth, maturation, and _ the 
space/time variations of biometrical 
parameters. 


In groundfish studies, stocks of 4TVn cod, 
4RST redfish and 4T plaice were assessed 
(codes identify NAFO areas). A four-week 
survey was Carried out in early autumn to 
determine cod abundance and age 
composition, and to collect cod stomachs 
for a _ study of trophic relationships. <A 
sealworm-in-cod monitoring survey was 
completed. Redfish studies included a 
survey of abundance and distribution of 
young and larval redfish, determination of 
maturity in sampled fish, comparison of age 
determinations by reading of otoliths and 
scales, and redfish species discrimination by 
meristic characteristics. 


In pelagic studies, 4T herring stocks were 


assessed. Bluefin tuna catches were 
sampled and the data was used _ in 
contributions to the International 


Commission for the Conservation of 


Atlantic Tunas. 


In studies of Atlantic salmon, eight index 
rivers were used to measure spawning 
escapement and predict recruitment in the 
Gulf Region. Data from the Western Arm 
Brook in Newfoundland was used to revise 
optimal spawning requirements. A_ stock 
recruitment relationship (between kelts and 
parr) was described for the Miramichi River. 
A study was completed to predict patterns 
of juvenile growth from smolt year-classes 
observed on Western Arm Brook. Scale 
discriminant analysis was used to determine 
river of origin for large salmon caught in 
the Nova Scotia sector of the Gulf of St. 
Lawrence. Tagging was used to _ identify 
native salmon from the commercial fishery 
in Nepisiguit Bay, New Brunswick. 


Four hatcheries contribute to the Gulf 
salmonid enhancement program. Improved 
techniques for fry and smolt stocking were 
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developed in Nepisiguit, Bartholomew and 
Margaree rivers. Semi-natural pond rearing 
was developed to rebuild salmon stocks in 
PEI. Atlantic salmon seed stocks were 
provided in support of four resource 
development and enhancement projects. 
Studies were carried out in broodstock 
development, facility development, disease 
and diet research. 


The declining Margaree and Miramichi 
gaspereau stocks were assessed by 
comparing their age structures to 
unexploited stocks. 


The Fish Habitat Division initiated a study 
to develop a computerized Integrated 
Fisheries Information System on Habitat. 
The division also supported, through transfer 
of resources to the Scotia-Fundy Region, 
investigations into the levels of cadmium 
and arsenic in aquatic organisms in the 
Belledune area of New Brunswick. 


In Quebec, research was conducted on the 
causes of eel mortality in freshwater. A 
number of projects were initiated including 
an improved understanding of the movement 
of fish populations and the study of species 
not commercially exploited. Staff also 
contributed to the training of Senegalese 
researchers in a cooperative program with 
the Canadian International Development 
Agency (CIDA). 


In “thes? St. Lawrence River, further 
observations were made on the behaviour 
and population structure of .white whales 
frequenting the mouth of the Saguenay 
Fiord, while in the Gulf of St. Lawrence 
large numbers of young grey seals and 
hooded seals were tagged. In northern 
Quebec, the Inuit hunt for white whales in 
eastern Hudson Bay and southern Hudson 
Strait was monitored and sampled, and 
further observations were made on the 
behaviour of this species in estuaries. In the 
Arctic, the activities of ringed seals on 
their breeding grounds were studied using 


radio telemetry, and further observations 
were made on the behaviour and 
underwater vocalizations of white whales at 
the edge of the fast ice and in a shallow 
estuary. 


A coastal marine ecosystem study was 
continued in southeastern Baffin Island. 
Studies of the effects of petroleum and 
petroleum-dispersant mixtures on bacteria 
were undertaken in conjunction with the 
Baffin Island oil spill project. 


At the new DFO Research Centre on Fish 
Ecology at Rimouski, studies were pursued 
on the importance of lagoons for fisheries 
resources. A water temperature recording 
system was established in the St. Lawrence 
estuary and gulf. Observations were carried 
out in the Mingan archipelago as part of a 
long-term study on the impact on marine 
fauna of variations in outflow from 
adjacent rivers in association with hydro- 
electric projects. In collaboration with 
researchers from Quebec _ universities, 
research projects on the whelk and on the 
survival of larvae of commercial species 
such as crab, lobster and mackerel were 
undertaken. A comprehensive guide on 
aquaculture in Quebec was completed. 


As part of the effort to establish a national 
fish habitat management policy, an 
information and awareness campaign was 
launched concerning the conservation, 
restoration and enhancement of fish habitat 
in; SQuebees Preliminary work was 
undertaken on an atlas of fisheries resources 
and their habitats. It will serve to denote 
zones according to their particular 
sensitivity or productivity, and should help 
in making decisions regarding development 
projects. 


The fourth year of a study on the effects of 
acid rain was completed, = which 
demonstrated clearly that the fish habitat is 
altered by acid deposits in lakes in several 
regions of Quebec and in salmon rivers on 
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the north coast of the St. Lawrence, 
particularly in the spring when the eggs are 
hatching on the spawning grounds. The 
problem is aggravated by the fact that the 
hatching often occurs in tributaries at the 
head of rivers, where the flow is reduced 
and consequently the springtime acid shock 
is more severe. 


In the Ontario Region, development of an 
ultratrace organic analytical laboratory 
was initiated to study compounds such as 
tetrachlorodibenzodioxin (TCDD) entering 
the Great Lakes. Some preliminary analyses 
were conducted. 


Work continued for the International Joint 
Commission (IJC) in the development of 
Great-Lakes-specific water objectives and 
in the biological component of _ the 
international surveillance program on Lake 
Ontario. Analyses of fish and sediments 
from the Maitland region of the St. 
Lawrence River confirmed the presence of 
high levels of methyllead compounds. 
Investigation of this occurrence continued, 
in collaboration with provincial agencies and 
Health and Welfare Canada, to establish 
consumption guidelines and to determine the 
source and pathways of this compound in 
this region of the river. Studies confirmed 
that the reduction rate of most 
contaminants is slowing down, as would be 
expected in an exponential decline after 
the major reductions in contaminant 
loadings achieved during the 1970s. 


The bio-index sampling program on Lake 
Ontario continued for the third year. 
Weekly samplings of the epilimnion were 
taken at four stations and analysed for 
nutrients and plankton community structure. 
The data are evaluated against the standard 
surveillance program with a view to a future 
modification of the sampling strategy. 


Investigations continued on methods of 
determining the health of fish populations in 
the Great Lakes with emphasis on white 


sucker and lake trout. White suckers with 
tumours were prevalent, particularly in 
areas of higher urban and industrial density. 
Work on the aquatic ecosystem of the Bay 
of Quinte consisted largely of the 
preparation of a major document for 
publication in 1984. It describes the bay's 
ecosystem and interprets changes that have 
occurred as a result of major nutrient 
control and their impact on the fishery. 


Work continued on the departmental acid 
rain program with major investigations on 
the calibrated Turkey Lakes watershed, 
surveys of the impact of acidification on 
trace metals in Georgian Bay, and the 
coordination of the headwater-lake national 
survey project. 


On behalf of the IJC sub-committee on 
dredging, and for the Ontario Small Craft 
Harbours Branch, research was conducted on 
the toxicity of dredge spoil on the primary 
production of natural phytoplankton 
communities. This technique, using 
elutriated water from dredged sediment, 
proved to be highly sensitive with a wide 
range of potential applications. 
Methodology is currently being developed 
to identify the major groups’ of 
contaminants causing toxicity to the 
phytoplankton communities. 


In the Western Region, monitoring of 
mercury levels in the Southern Indian Lake 


reservoir showed the continued decline of 
mercury concentrations in whitefish toward 
pre-impoundment levels. Mercury levels in 
piscivorous fish, pike and walleye, did not 
show similar declines. Research into the 
causes of mercury pollution in new 


reservoirs indicated that the flooding of 
terrestrial vegetation tends to enhance 
mercury bioaccumulation by drastically 


increasing rates of methylation of natural- 
occurring mercury. An investigation of the 
effect of rapid shoreline erosion triggered 
by reservoir creation showed that 
considerable deposition of fine-grained clay 
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particles had occurred on known _ pre- 
impoundment whitefish spawning areas. 


Laboratory and whole ecosystem studies on 
the effects of Long Range Transport of Air 
Pollutants (LRTAP) on freshwater fish 
habitat were continued at the Experimental 
Lakes Area (ELA). The research showed 
that sulfuric acid caused greater lowering 
of the epilimnion pH than did nitric acid. 


Lake trout and white suckers, acidified 
with sulfuric acid since 1976, again failed to 
reproduce, and their condition showed 
marked decline over the past two to three 
years. Microbiological studies indicated 
that sulfate reduction in the sediments 
continued to provide internal neutralizing 
capacity. Ongoing investigations at the 
ELA included heavy metal, radioisotopic and 
paleolimnologica! studies, and pilot studies 
for a whole ecosystem experiment with 
aluminum contamination. 


Fish from lakes affected by the metal 
smelter in Flin Flon, Manitoba were found 
to be more resistant to cadmium toxicity 
and to have considerably higher levels of the 
metal-detoxifying protein, metallothionein. 
Fish from this area were surveyed for 
contamination with cadmium, mercury, 
copper, zinc, lead, selenium and arsenic. 
Other field investigations revealed that zoo- 
plankton is extremely sensitive to cadmium 
in slightly acidic lakes; that aluminum in 
low concentrations induces morphological 
alterations in desmids; and that sediment 
microbes reduce nitrate and sulfate to 
buffer lakes affected by atmospheric 
emissions from fossil fuel combustion. 


Several observed responses of rainbow trout 
to moderately acidic water showed potential 
for use as stress indicators. A depressed 
attractant response to food extract 
observed in acid-exposed laboratory fish 
may help to explain the profound decrease 
a ss a factor in lake trout from Lake 


The Fisheries Rehabilitation Pilot Project 
on Dauphin Lake continued in cooperation 
with the Province of Manitoba. Research 
focused on intensive surveys of fish and 
invertebrate communities, the first year of 
a five-year walleye stocking program, and 
the ongoing assessment of habitat deteri- 
oration resulting from land use practices. 


In cooperation with private industry, 
development and testing continued on a 
pilot commercial fish production system to 
utilize sources of low-grade water heat. 
Effects of density, ration, size and 
temperature were investigated to determine 
optimal culture conditions for Arctic charr. 
Ane xAretic charr brood stock was 
established at the Rockwood Experimental 
Fish Hatchery. 


The region continued to expand its fisheries 
research thrust in the Arctic. Work 
continued on the development of 
biochemical techniques for differentiating 
stocks of Arctic fish and marine mammals. 
Application of this work was pursued on 
certain whitefish aggregations as well as on 
available marine mammal material. In 
collaboration with the National Energy 
Program, projects were initiated to 
improve techniques for remote censusing 
and underwater detection of marine 
mammals, and for assessing the extent and 
physiological impacts of petroleum pollution 
on these animals. 


The Chemistry Research and Analytical 
Services section provided some 58,000 
chemical analyses to other projects and 
conducted several research projects on the 
analytical chemistry of metals, pesticides, 
oils, dioxins and other pollutant materials. 
Field and laboratory studies were carried 
out to describe the environmental dynamics 
of several chlorinated dioxins. Laboratory 
experiments were completed to define the 
responses of larval fish and aquatic plants 
to several oils and oil-dispersant mixtures, 
under various exposure conditions. 
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A significant contribution was made to the 
departmental review of the Beaufort Sea 
Hydrocarbon Production Proposal, including 
technical reviews, the development of the 
department's position statement, and 
intervention at public hearings. The second 
phase of a two-year program to describe the 
physical and chemical characteristics of 
Tuktoyaktuk Harbour and its importance as 
a fish habitat was completed. 


Ongoing Arctic fish stock assessment 
programs included the monitoring of various 
Arctic charr, rainbow trout and lake trout 
sport fisheries for catch/effort, 
exploitation potential and stock population 


Parameters. Harvesting of certain beluga 
and narwhal stocks was monitored and 
various population parameters were 


measured. Assessment of Foxe Basin walrus 
population was initiated. The fourth year of 
a five-year program to assess the status of 
the lake trout sport fishery in the Keewatin 
was completed. 


In the Pacific Region, studies continued on 
the development of a vaccine to counteract 
furunculosis, a bacterial disease which 
causes high losses in cultured juvenile 
salmon and trout. Promising results were 
obtained with a vaccine consisting of killed 
cells of a bacterium not related to the 
furunculosis bacterium. A survey of the 
disease status of adult pink salmon at 
various locations along the Fraser River 
was initiated in relation to the potential 
hazards to Fraser River salmon stocks, as a 
result of the CNR twin tracking proposal. 
Following an outbreak of PKD (proliferative 
kidney disease) in September, salmon from 
the Puntledge River Salmon Hatchery on 
Vancouver Island were closely monitored. 
This is the first known occurrence of the 
disease in Canada. 


A survey of 1982 escapements of certain 
sockeye stocks revealed the presence of the 


Parasite Myxobolus neurobius in most 


samples from south-east Alaska and its total 


absence in samples from northern British 
Columbia. Further studies were initiated to 
establish the potential of this parasite as a 
biological tag for distinguishing these two 
important sockeye stocks, and the potential 
of using parasites as biological tags for 
distinguishing Pacific ocean perch stocks. 
The latter is particularly significant since 
Pacific ocean perch cannot be tagged by 
conventional methods. Two species of the 
myxozoan parasite Kudoa were found in 
Pacific hake. Inshore stocks appear to carry 
only a relatively harmless species, while 
offshore stocks carry both benign and 
destructive types. This discovery could lead 
to fuller utilization of stocks of Pacific 
hake in Georgia Strait. 


To diversify the roe herring fishery and 
protect spawning grounds from fishing 
operations, experimental impoundment in 
sea pens of maturing adult herring was 
conducted for a third year. Herring, held in 
quantities of up to 38 tonnes for three to six 
weeks past normal spawning times, produced 
roe that was well-received by industry. The 
high survival and excellent roe yield 
indicate favourable benefit/cost ratios. 


Genetic and hormonal manipulation of sex 
ratios and sexual maturation of coho salmon 
showed that artificially sterilized fish grow 
larger, live longer, remain in saltwater and 
maintain their bright silver colour. 


were treated by aerial 
application of fertilizer to enhance 
production of food organisms and 
consequent growth and survival of juvenile 
sockeye salmon. Fertilization of Great 
Central Lake on Vancouver Island is 
expected to produce a_ successful Barkley 
Sound sockeye salmon fishery. Monitoring 
and assessment of the effects of logging and 
forest management practices on stream 
ecology continued at Carnation Creek on 
Vancouver Island. Data suggested that 
clear cutting could increase coho smolt 
production in the short term, but that 
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logging-induced physical changes could, in 
the long run, result in decreased sa]mon 
productivity. 


A new Salmon Stock Assessment Unit 
undertook a systematic reconstruction of 
profiles of salmon runs in all areas of 
coastal British Columbia for the past 10-15 
years, and completed comprehensive stock 
assessments of sockeye, chum and pink 
salmon. Studies indicate that coho are 
attracted to water previously conditioned by 
siblings, as opposed to water conditioned by 
unrelated coho. This represents the first 
demonstration of kin recognition in fish. 
The cooperative program on chum salmon 
stock identification initiated in 1981 
continued. This represents the first use of 
electrophoretic analysis for real-time 
fishery management. 


Methods were developed for spawning 
weathervane, Japanese and sea scallops, but 
difficulty was encountered in rearing larvae 
to the metamorphosis and settlement stage. 


In groundfish studies, stocks were assessed 
and biological and TAC advice was provided 
for management of the fisheries. A survey 
of Pacific cod in Hecate Strait indicated 
below-average recruitment for 1982 and 
1983 cohorts, and a low abundance of the 
total stock over the next two years. The 
annual trawl survey of juvenile sole 
abundance in Hecate Strait was completed, 
as was an English sole tagging experiment to 
investigate stock delineation, abundance and 
increment. , 


Alaskan recoveries of sablefish tagged as 
juveniles at inshore locations in Canada 
suggest much greater transboundary 
movement than previously indicated from 
the tagging of adults in Canadian offshore 
areas. Results of a survey of rockfish 
distribution and abundance in the Dixon 
Entrance-southern Alaska area indicated 
the majority of the biomass on trawlable 
bottom in the 54°-55°N area TO be 


concentrated in the immediate boundary 
area. Surveys in the deeper waters off 
Queen Charlotte Sound did not reveal any 
separate stocks of Sebastodes alutus outside 
the normal range of bathymetric movement 
of the Goose Island and Mitchell's Gullies 
stocks. 


An analysis of the abundance, movement 
and diet of dogfish in Hecate Strait 
indicated a return to the levels believed to 
have existed before the intensive dogfish- 
liver fishery in the 1940s. A Canada/U.S. 
cooperative hydroacoustic and trawl survey 
examined a segment of offshore migratory 
Pacific hake stock entering Canadian 
waters off southwest Vancouver Island and a 
management plan was developed. 


A three-day open house, held in September 
1983 to mark the 75th anniversary of the 
Pacific Biological Station at Nanaimo, 
attracted more than 8,500 visitors. 


In late 1983, the Fisheries Development 
Division was transferred to the Fisheries 


Research Branch, while continuing to work 
closely with the Field Services Branch in the 
planning and implementation of projects. In 
addition to projects funded under the 
Fisheries Development Act, the division had 
responsibility as scientific authority for a 
number of projects funded under the 
Unsolicited Proposals Program, the Program 
for Industry/Laboratory Projects, and the 
National Energy Program. 


The Technological Services Division was 
transferred to the Fisheries Research 


Branch in late 1983 with responsibility for 
research on various aspects of product 
quality before reaching the processing plant. 


A treatment was formulated to prevent skin 


discolouration of Pacific ocean perch 
during storage. Ways of extending the 
storage life of cod fillets through 


pasteurization, while giving a semi-cooked 
product, were also studied. 
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An analysis of the protein, fat and moisture 
content of chum salmon in the south was 
conducted and compared with data from 
Japan, Amur River and Yukon River. The 
chemical changes in pink salmon at various 
stages of their pre-spawning migration were 
analyzed as a "before" study in relation to 
the proposed railroad twin tracking along 
the Fraser and Thomson rivers. 


Electrophoretic analyses were conducted in 
support of a genetics study and as a means 
of verifying the species origin of frozen 
fillets for the Fish Inspection Branch. A 
sampling showed that the highest incidence 
of the problematic soft texture in the flesh 
of arrowtooth flounder occurred in 
February-March. Changes in the quality and 
yield of herring roe during impoundment, 
transportation and storage were evaluated. 


A feasibility study on the use of 
refrigeration powered by waste heat from 
engine exhaust indicated that it is 
economically viable for seiners and other 
large vessels. A compact, high-capacity 
freezer and_ fish-handling system was 
developed for use on_  seiners. Also 
investigated were refrigerated seawater 
systems that can be temperature-controlled 
at higher-than-freezing temperature of the 
medium. Ways of increasing the rate of 
freezing ocean perch in blocks packed to 
Japanese specifications were studied, as 
were the design and fabrication of a 
portable 15 cm_ airlift pump gentle enough 
for transfer of live herring. 


Field trials of a 1.1 m3_ self-contained, 
prawn-holding tank demonstrated successful 
live-holding for several months and a 
procedure using oxygen-enriched 
atmosphere enabled the transportation of 
live prawns out-of-water for 12 hours. A 
study showed that the prawn hepatopancreas 
is an excellent indicator of the general 
condition of live prawns held for extended 
periods. 


Studies revealed that a 0.22 micron filter is 
as effective as ultraviolet irradiation for 
depuration of oysters, while another showed 
that magnesium chloride is effective for 
inducing gaping in oysters and _ other 
molluscs which facilitates shucking. An 
examination was conducted on 150 marine 
plant species as potential sources of 
commercial polymers, and the effects of 
mechanical factors and_ gel-preparative 
procedures on texture characteristics of 
agar gels. 


Fish Habitat Management 


A discussion paper on_ fish habitat 
management policy was_- released _ in 
September 1983 for public review and 
comment. This document, which stimulated 
substantial debate across Canada, outlined 
an objective, goals and series of strategies 
for the department's fish habitat 
management program, along with a 
suggested guide to the application of the 
policy. 


On the east coast, a task force completed a 
comprehensive review of fish habitat 
management in the Atlantic zone. The 
resulting seven-volume report is designed 
to serve as a blueprint for improvements. 
Under contract to the department, 
consultants completed a plan for fish 
habitat management in southwestern New 
Brunswick. After 12 years of assessment, 
review and expressions of concern by 
fishermen and the federal government, the 
Pittston Company decided to withdraw its 
application to construct an oil refinery at 
Eastport, Maine, near the Canadian border. 
A four-year national program studying the 
effects of acid rain on Canada's fishery 
resources was concluded and steps were 
taken to extend it. Data and advice were 
contributed to Statistics Canada and 
Environment Canada for the preparation of 
a report on the state of the environment. 
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A series of public meetings was organized in 
British Columbia inviting comment on a 
departmental discussion paper concerning 
the implications to fisheries of Alcan's 
Kemano Completion Project. In addition, 
public hearings commenced on CN's twin 
track proposal. Finally, a commission of 
inquiry was established in the Yukon to 
review draft federal guidelines for placer 
mining. 


Regulations and Enforcement Branch 


The department administers 15 federal acts 
and approximately 60 sets of regulations. 
The Regulations Unit formulates, drafts and 
interprets the majority of these acts and 
regulations to provide the federal 
government and five delegated provincial 
departments with the legal basis for their 
fisheries management plans. 


During the year, 43 amendment packages, 
including a complete rewrite of the British 
Columbia (general) regulations, were 
promugated out of approximately 70 that 
were processed by the unit. 


Attention was given to the problem of 
streamlining and expediting the regulatory 
process. The department's internal pro- 
cessing procedures, following receipt in the 
Regulations Unit - National, were improved 
and clarified. Consultations continued with 
the Department of Justice to institute 
procedures to accelerate the passage of 
submissions. 


A project to revise and consolidate most of 
the Atlantic tidal water fisheries regu- 
lations into one set was undertaken. An 
innovative approach to defining fishing 
areas by using geographic coordinates in 
combination with maps, rather than the 
traditional method of employing narrative 
descriptions, was started. This method will 
also be employed in the Atlantic fishery 
regulations consolidation. 


The unit's national function also includes 
internal distribution of all fisheries-related 
acts and regulations. In this role, more than 


31,000 items were distributed. An in-house 
computerized mailing system was imple- 
mented which permits total local control on 
an as-needed basis while significantly 
reducing costs. 


The Regulations and Enforcement Unit 
issued licences to 277 foreign vessels 
resulting in the collection of $2.998 million. 
Following bilateral discussions, fishing 
plans in Canadian waters were implemented 
for approximately 12 nations. 


Thirty ministerial forfeitures and 
approximately 75 licence suspensions were 
processed during the year. The develop- 
mental aspect of surveillance was started in 
various projects such as the Electronic 
Identification program, National 
Telecommunications-Radio study, the LTA 
(lighter than air) program, HF data terminal 
trials and the UHF multi-plex portable 
radio. 


During 1983-84, a new training approach 
for fishery officers was adopted due to the 
increasing complexity of the fishery 
officer's responsibilities over the past years 
(e.g., extension of jurisdiction, increased 
illegal fishing, habitat concerns). Eleven 
officers from three regions took part. 


The two-year program, coordinated on a 
national basis, begins with a six-week 
national orientation course dealing with the 
department's role in such areas as resource 
and habitat management, and enforcement. 
Recruits also receive training in the 
organization of government, basic super- 
visory skills and first aid. A six-week 
regional orientation course follows, during 
which new officers learn various aspects of 
the department's business. The regional 
portion is coupled with work assignments 
which are supervised by senior fishery 
officers who, in turn, have undertaken 
training in on-the-job coaching skills. The 
final, formal portion of the program, in the 
second year, consists of five weeks of 
concerted enforcement training provided by 
the RCMP in Regina. 
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Fisheries Economic Development and Marketing 


Economic Development 


Fisheries management policies for the 
Atlantic and Pacific coast fisheries 
continued to evolve as a result of the in- 
depth reviews of the Task Force on Atlantic 
Fisheries and the Commission of Inquiry on 
the Pacific Fisheries Policy which were 
completed in 1982. 


The policy initiatives have resulted in 
substantial progress in the Atlantic fisheries 
management program and its response to 
the financial crisis facing the industry. The 
major processors were regrouped into three 
restructured companies supported by 
significant federal government equity 
investments. The legislation to provide for 
this investment was approved by Parliament 
in November 1983 under the Atlantic 
Fisheries Restructuring Act. The 
departmental response to government policy 
initiatives aimed at aiding the industry 
includes: the development and application 
of guidelines for "over-the-side" and "over- 
the-wharf" sales; establishment of 
enterprise quotas for the offshore fishing 
companies and, on an experimental basis, 
for some smaller fishing vessels; the 
resumption of federal jurisdiction over the 
Quebec marine fisheries; and, regulatory 
amendments to the Unemployment 
Insurance Act changing the unemployment 
insurance benefits available to fishermen. 


Pacific fisheries policies were analyzed 
extensively to assess the social and 
economic implications of the Commission of 
Inquiry recommendations. Extensive 
analysis was carried out on the implications 
of alternative approaches to addressing the 
resource and economic. difficulties facing 
the British Columbia fisheries. 


Other socio-economic research activities 
made an important contribution to the 


greater understanding 
fish plant closures and the potential 
alternatives to plant closures, and the 
damages inflicted on recreational fishing by 
acid rain. 


of the impacts of 


The Canadian Sport Fisheries Conference, 
sponsored by the department and held in 
February 1984, fully recognized the value 
and importance of sport fishing to 
Canadians and the economy. The 
conference, in consultation with provincial, 
territorial and regional licensing and 
management agencies, established a basic 
framework and agreement on the overall 
goals and programs for the future of the 
sport fisheries. 


Economic assistance, 
stabilization and support programs was 
provided by the Fisheries Prices Support 
Board (FPSB) under the authority of the 
Fisheries Prices Support Act. During the 
year, the Board was authorized to 
implement a "buy-sell program" for cod 
fillet blocks and purchased 942,480 kg of 
this product from processors at a cost of 
$2.4 million. By March 31, 1984, the Board 
had sold back to the industry, at cost, 
226,167 kg and held the balance in 
inventory. Fishermen received deficiency 
payments totalling $725,000 for their seal 
pelts sold during the year because of 
depressed markets for seal skins. The 
Board also purchased canned mackerel 
valued at $920,000 to help meet the food 
fish requirements of the Canadian 
International Development Agency (CIDA) 
for food aid and development programs. 
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Sales to CIDA totalled $970,000 from 
existing and new inventories. The FPSB 
prepares an Annual Report which is tabled 


in Parliament and in which more details are 
provided on the above programs. This unit 
also provided analytical advice to senior 
management and administrative support 
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and liaison services to the Freshwater Fish 
Marketing Corporation and the Canadian 
Saltfish Corporation. 


Additional economic assistance included 
provision of guarantees for more than $16 
million in loans to 872 fishermen through 
chartered banks and other designated 
lenders under the Fisheries Improvement 
Loans Act; insurance, under the Fishing 
Vessel Insurance Plan, of 8,224 vessels 
valued at $306 million with $6.1 million 
collected in premiums and claims totalling 
$7.5 million, resulting in a deficit of $1.4 
million; and, $7.2 million for the 
construction, modification or conversion of 
744 Atlantic fishery and 67 inland fishing 
vessels less than 22.91 m in length, in 
conformity with the Fishing Vessel 
Assistance Program. 


At the request of the Foreign Investment 
Review Agency, the Economic Programs 
group reviewed all applications from 


foreign investors interested in the fisheries, 
and advised FIRA on the compatibility of 
the proposals with national fisheries policy. 


Other activities included the publication of 
the results of a survey on the economic 
performance of British Columbia fish 
processing plants, surveys relating to the 
economic performance of B.C. fishing 
vessels and on the contribution of fishing 
earnings to household incomes and the 
collection of data on the importance of the 
fishery to communities in the Scotia-Fundy 
region as input into the preparation of 
Canada's case _ relating to the delimitation 
of the Maritime boundary in the Gulf of 
Maine/Georges Bank area. 


Marketing 


The Marketing Directorate is the focal point 
for the department's marketing function. It 
plans, develops and implements policies, 
strategies and programs to help market 


Canadian fish and fishery products and 
enhance the viability of the fishing industry 
in a manner consistent with domestic and 
world-wide marketing opportunities. 


To fulfill this mandate, an integrated "sea 
to table’ approach has been developed 
including market intelligence and early- 
warning system to improve marketing 
efficiency; market-related product costing 
and production-planning systems; 
implementation of pilot market-extension 
projects aimed at developing new business; 
improved organizational structures for 
marketing; and, consumer education and 
promotion of fish and fishery products. 


The Marketing Directorate consists of: 
Marketing Intelligence and Planning Branch; 
Marketing Programs and Extension Services 
Branch; and Promotion Branch. 


Over the past year, the Market Intelligence 
and Planning Branch provided extensive 
market analyses, research studies, 
outlooks/forecasts and business-oriented 
advice to industry and government. The 
branch assisted the FPSB with detailed 
technical analyses and evaluations of price 
support requests. Assistance and market 
analyses were also provided to the fishing 
industry, the department and = crown 
corporations such as the Freshwater Fish 
Marketing Corporation and the Canadian 
Saltfish Corporation. Major initiatives 
undertaken included industry-wide species- 
market forecasts and action plans. The 
advancement of the species-marketing 
concept involving pre-season, in-season and 
post-season meetings continued to generate 
strong interest in industry and government. 


Major activities of the Market Intelligence 
and Planning Branch included development 
of marketing plans and strategies and up- 
to-date marketing intelligence on a 
species/product/market basis; short-, 
medium- and long-term market forecasts 
and the provision of early-warning systems; 
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and, development and improvement of the 
existing market intelligence system and 
database on a computerized basis. 


Market bulletins on groundfish, pelagics and 
shellfish were published and disseminated 
to industry, governments and fishermen. 


Regular marketing advice was provided to 
companies, associations and the Canadian 
Association of Fish Exporters to apprise 
them of opportunities and problems. 
Marketing advice was provided to fisheries 
managers, as was input into the commercial 
aspects of bilateral agreements. Annual 
market forecasts for Atlantic coast species 
were provided to industry and governments 
via "road show" presentations in St. John's, 
Halifax and Moncton. Pacific coast species 
forecasts were presented to a joint meeting 
of the B.C. Seafood Exporters Association 
and the Fisheries Association of B.C. 
Long- and short-term market forecasts were 
provided as input into the Pacific coast 
restructuring Cabinet document. 


Special marketing missions were undertaken 
during the year, including the Caribbean and 
Japan. A detailed study was completed on 
the farmed salmon industries in Norway and 
Scotland. The branch also published a 
report on the United States imitation crab 
market, and _ participated in the Canada- 
Scandinavia Groundfish Consultations in 
Iceland. 


The main focus of the Marketing Programs 
and Extension Services Branch is the 
development and implementation of pilot 
projects and programs to improve market 
performance, market returns and product 
competitiveness. 


A pilot project was undertaken to help 
industry improve product profitability. It 
resulted in the development of a micro- 
computer-based production-planning and 
product-costing system called "MICO 
PLAN". This system provides essential 


information for making marketing decisions 
based on a__least-cost/best-selling price 
approach. During the year, the system was 
installed in seven fish plants in British 
Columbia, New Brunswick, Newfoundland, 
Nova Scotia and Quebec. Provincial 
governments, private consultants and other 
organizations have expressed keen interest 
in actively promoting the installation of the 
system. A study was also undertaken to 
determine the effect of size and quality of 
cod and flatfish on processing yields and 
productivity with the results expected to be 
published in 1984/85. 


A DFO/Air Canada Fresh Fish project was 
started to maximize opportunities for the 
movement of fresh fish by air. Consultative 
meetings were held with industry and other 
interested groups on the Atlantic coast. 
Developments in 1983/84 included major 
gains in the volume of fresh fish moved by 
air, particularly in Newfoundland; new 
combination air/truck routes for key 
distribution points; favourable revisions of 
rate schedules by Air Canada; and, 
assistance in the development and testing of 


improved processing techniques and 
packaging. 
A test program was_ undertaken in 


consultation with the Fisheries Council of 
Canada, Atomic Energy Canada Limited and 
other government departments to assess the 
marketability of irradiated fish and seafood. 
The initial phase of the program, concept 
development and testing was undertaken. 
Future test marketing is dependent upon 
the final results of the initial phase 
expected in June 1984. 

Other major activities included: a study on 
the marketing impact of final product 
grading in cooperation with industry; 
provision of marketing expertise to DFO 
inspection personnel on proposed quality 
enhancement programs; initiatives designed 
to help revitalize the Canadian sealing 
industry, including the exhibition of 
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Canadian-made quality seal fur products at 
international and domestic shows, the 
preparation of promotional material to 
assist seal fur product manufacturers, and 
the coordination of the government/industry 
Sealing Industry Revitalization Committee. 
Studies were also undertaken to assess the 
United States retail market for fresh fish, 
review Canadian fresh fish exports and 
fisheries trade, and analyse domestic 
consumption trends in meat and fishery 
products. 


In addition, the branch provided 
recommendations, support and marketing 
advice to the Program for Export Market 
Development, FIRA, other federal and 
provincial departments and committees, and 
fish processors. 


The Promotion Branch's major initiative 
was the development and initial 
implementation of a _ five-year, generic 
advertising campaign in support of fish and 
seafood products in the Canadian market. 
The program, recommended by the Task 
Force on Atlantic fisheries, is budgeted at 
$7.2 million over a 5-year period for the 
domestic market and $21.1 million in the 
United States. The campaign in the 
domestic market was launched in January 
1984 with a 10-week, multi-media program 
which provided extensive exposure across 
Canada. 


The branch also continued its promotion 
programs in Canada and abroad. The sixth 
November Fish and Seafood Month 
campaign focused the attention of 
Canadians on the variety and versatility of 
fish and seafood products. This was 
achieved through national newspaper 
advertising and a strong public and media 
relations program carried out by the branch 
and provincial food professionals. 


The Fisheries Food Centre undertook a 
broad range of promotional initiatives in 
support of Canadian fish both at home and 


in international markets. In Canada, the 
centre undertook the development and 
publication of several new recipe 
publications, including microwave cooking, 
low-calorie dishes and recipes for two 
people. Educational and promotional 
material was directed at consumers, media, 
food editors, schools and retailers. More 
than 40,000 requests were answered during 
the year. 


Promotions staff coordinated and 
participated in major food shows and 
exhibitions in Canada, the United States, 
Europe and Japan. A successful Canada 
Fish Day promotion was also initiated to 
focus the attention on Canada's position as 
the world's pre-eminent exporter of fish 
and seafood products. 


International 


The International Directorate continued 
work related to the nine international 
fisheries commissions to which Canada 
belongs. In addition, considerable effort 
was devoted to the establishment of the new 
North Atlantic Salmon Conservation 
Organization (NASCO) which held its first 
meeting in Edinburgh, Scotland in January 
1984. The directorate continued work 
related to the establishment and 
implementation of Canada's bilateral 
fisheries treaties, and pursued specific 
fisheries trade issues and opportunities. 


Problems regarding implementation of the 
European Economic Community's obligations 


under the Canada-EEC fisheries treaty 
(LTA) were resolved. Under the 
agreement, Canada provides fixed 


allocations to the EEC until the end of 1987 
in return for improved tariff treatment (in 
the form of tariff rate quotas) for certain 
Canadian fish products. The, “new 
arrangement contains a more acceptable 
limit on application of the agreed tariff 
reduction to Canada's major market (the 
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U.K.), unifies two tariff rates at the lower 
of the two, and allows a greater variety of 
product forms to benefit from the LTA. 


Problems continued in fisheries negotiations 
with Spain, resulting in an impasse, with no 
allocation for Spain in the Canadian zone in 
1983. The Spanish market for Canadian fish 
products remained largely closed, as in 
previous years. 


Portugal, one of Canada's more important 
markets in 1982 (sales of $70-75 million), 
was provided with surplus and non-surplus 
allocations in 1983 in keeping with 
government policy based on the 


recommendations of the Task Force on 
Atlantic Fisheries. 

Fisheries consultations with Japan 
culminated in a ministerial visit to the 


country in 1984. Arrangements were made 
under which the Japanese fishing industry 
undertook to make its best efforts to 
increase Canada's exports to Japan by 50 
per cent by 1986. Canadian fish exports to 
this nation stood at about $200 million, 
making it Canada's second-largest market 
after the United States. 


While Canada's bilateral fisheries relations 
with Cuba and the German Democratic 
Republic went smoothly with both countries 
fulfilling their purchase obligations, 
bilateral fisheries relations with Poland 
lagged behind. Negotiations with the USSR 
progressed towards a new fisheries treaty, 
which would include a commitment by the 


USSR to purchase Canadian processed fish 
products for the first time. 


The directorate continued its key role in 
achieving Canadian objectives in the 
Northwest Atlantic Fisheries Organization, 
with continued success in establishing 
conservation measures (in particular, safe 
total allowable catch limits) and Canadian 
allocations in the area beyond the 200-mile 
limit. 


Little progress was made toward signature 
of the draft Pacific Salmon Treaty which 
had been initialled by negotiators in 
February 1983. Technical discussions to 
design fishing plans for the 1984 season 
failed to produce an agreement, although 
further consultations were foreseen. 


Following ratification by Canada and the 
United States of the treaty to refer the Gulf 
of Maine boundary dispute to the 
International Court of Justice (ICJ), work 
continued on preparation of the Canadian 
case during the year with documents being 
submitted to the court, leading to the 
initiation of oral hearings in 1984. Pending 
the ICJ decision, consultations continued 
between the two countries on management 
of Georges Bank scallops. 


At Canada's request, the General 
Agreement for Tariff and Trade 
Organization agreed to undertake a study of 
the problems in fisheries trade and the 
prospect for further liberalization. The 
OECD initiated a similar study. 
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Ocean Science and Surveys 


The Ocean Science and Surveys (OSS) component of the department is responsible for 
national programs in hydrography and marine sciences and the coordination of ocean 
policies and programs. Its principal tasks are to produce navigational charts and associated 
publications covering the Canadian seacoast, navigable inland waters and ocean areas of 
interest to Canada; assist in the production of offshore natural resource maps and in the 
delimitation of marine boundaries; provide scientific data, information, advice and 
assistance concerning ocean-related problems and the safe, economically and 
environmentally sound utilization of marine resources; support the continuing scientific and 
technical development of industrial and academic capability in ocean sciences, services and 
related technologies in Canada; and, meet the needs of the marine community. 


Oceanographic research and hydrographic field programs are directed from regional offices 
located at the Bedford Institute of Oceanography, Dartmouth, Nova Scotia; the Institute of 
Ocean Sciences, Sidney, British Columbia; the Bayfield Laboratory for Marine Science and 
Surveys, Burlington, Ontario; and the Champlain Centre for Marine Science and Surveys, 
Quebec City, Quebec. 


Two line programs and OSS headquarters are located in Ottawa. The Marine Sciences and 
Information Directorate is concerned primarily with the acquisition and dissemination of 
ocean-related data. The Canadian Hydrographic Service is concerned with hydrographic 
policy formulation, program coordination and national production. The OSS headquarters 
function is headed by the Assistant Deputy Minister, supported by a Special Scientific 
Advisor, the National Secretariat for the Canadian Committee on Oceanography, and a 
small Policy and Program Coordination Directorate which integrates and synthesizes various 
program elements and information. 


Marine Sciences and Information Satellite wave buoys were placed at the 
Directorate Hibernia location, and in Queen Charlotte 

Sound and Hecate Strait on the Pacific 

The Marine Sciences and_ Information coast. In addition, five satellite wave 
Directorate (MSID) consists of the Scientific | recorders were purchased for placement in 
Information and Publications Branch (SIPB), the Beaufort Sea as part of the Northern 
Ocean Science Affairs Branch (OSAB) and Oil and Gas Action Program (NOGAP). 


Marine Environmental Data Service MEDS also began to provide wave data in 

(MEDS). real time to both the Atmospheric 
Environment Service and private wave 

MEDS continued its mandate of collecting, forecasters via the national weather 

archiving and disseminating oceanographic circuits. 

data and information in response to 

national and international requirements and 

commitments. A major study on the state of knowledge of 


the wave climate along the east coast was 
The branch operated 40 wave-measuring completed and submitted to the Royal 
Stations, 33 of which were in support of Commission on the Ocean Ranger Marine 
offshore exploration for hydrocarbons. Disaster. . 


ve 


An automated technique for scrutinizing 
oceanographic data was implemented on a 
trial basis. The new format for the 
international exchange of measured wave 
data is in the process of being implemented 
jointly by MEDS and_ several private 
Oceanographic consulting firms in Canada. 
The system for contouring and presenting 
oceanographic data has been improved 
substantially, permitting man/machine 
interactions in creating the maps. 


A major study of MEDS computer hardware 
and office automation requirements was 
completed. The goal is to upgrade the 
facility, improve access to MEDS services 
via remote terminals, increase productivity 
and data throughput, and integrate office 
automation and data processing. 
Procurement was initiated and is expected 
to be completed in 1985/86. 


Ocean Science Affairs Branch 


The Ocean Science Affairs Branch (OSAB) 
provided a focus for various national and 
international matters related to 
oceanographic programs, the development 
of oceanographic policies for senior 
management, the provision of oceanographic 
information and advice, membership on 
interdepartmental committees and working 
groups, and the coordination and 
management of several national programs. 
Major areas of | emphasis included the 
Energy Research and Development 
Program, arctic marine transportation 
issues, amendments to the Canada Shipping 
Act, the Northern Oil and Gas Action 
Program, Contingency Planning and the 
Environmental Assessment and Review of 
the Venture development project, and 
Beaufort Sea hydrocarbon development. 
The branch provided an OSS focus for the 
Unsolicited Proposal Program of the 
Department of Supply and Services, the 
Program for Industry Laboratory Projects, 
the Environmental Studies Revolving Fund, 


the Departmental Science Subvention 
Program to Canadian Universities, the fund 
for research contracts in support of the 
Ocean Dumping Control Act, and 
departmental participation in the Natural 
Sciences and Engineering Research Council 
Post-Doctorate Fellowship Program. The 
branch provided the coordination for 
departmental remote-sensing requirements 
and the development of the fluorescent line 
imager. 


On the international scene, input and 
personnel were provided to many ocean- 
related intergovernmental activities such 
as those of UNESCO, Intergovernmental 
Oceanographic Commission (IOC), London 
Dumping Convention, and Remote Sensing 
Advisory Group of the European Space 
Agency. The branch provided ocean science 


coordination for bilateral scientific and 
technical agreements with several 
countries. 


Scientific Information and 
Publications Branch 


The Scientific Information and Publications 
Branch (SIPB) is the department's national 
focal point for scientific and _ technical 
information (STI). It ensures that useful 
research and development information is 
published and made available. It cooperates 
with the Communications Directorate in 
making scientific results understandable to 
non-specialists, and plays an _ equally 
important role in information transfer by 
documenting and retrieving STI, in concert 
with DFO libraries, to ensure access to 
published information by numerous users. 


As publisher, SIPB produced and distributed 
more than 12,000 printed pages, including 
the monthly Canadian Journal of Fisheries 
and Aquatic Sciences, the most highly cited 
publication of its kind in the world. The 
Proceedings of the Conference on Pollution 
in the North Atlantic Ocean were published 
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as the second Journal Supplement. 
Research results of more regional interest 
appeared in the seven national Report 
series coordinated by the branch and 


produced in the regions. Complementing 
the series, which are aimed primarily at a 
scientific audience, are the publications 
issued on behalf of the Canadian 
Hydrographic Service and aimed at 
mariners: Sailing Directions, Small Craft 


Guides, Tide and Current Tables, Water 
Levels, and the Proceedings of the 


Centennial Conference of the Canadian 
Hydrographic Service. 
Through its function as the national focal 


point and input centre for the Aquatic 
Sciences and Fisheries Information System 
sponsored by FAO/IOC, SIPB afforded 
Canadians access to more than 125,000 on- 
line titles. | Besides answering more than 
6,500 requests for information, the branch 


signaled availability of current DFO 
literature through a bimonthly listing, 
SCITECH Publications, and its annual 


index. SIPB has installed a computer system 
and is now’ implementing applications to 
support its documentation and publications 
programs. 


Canadian Hydrographic Service (CHS) 


In the Arctic, a corridor survey through the 
Beaufort Sea was completed. This survey 
was started in 1981 and entailed extremely 
detailed work in the 10 nautical mile wide 
and 170 nautical mile long corridor. 
Hydrographic staff participated in the 
Canadian Expedition to Survey Alpha Ridge 
(CESAR) project off the northwest coast of 
Ellesmere Island and obtained 
reconnaissance data over an extensive area 
of the Arctic Ocean. CSS BAFFIN carried 
out surveys in Jones Sound while Coast 
Guard icebreakers concentrated on 
Wellington Channel and Freeman'sCove. In 
addition, CSS HUDSON obtained survey data 
in a number of fiords on Baffin Island. A 


survey was carried out off Hall Beach ina 
search for the MV EDGAR JOURDAIN. On 
the Labrador Coast, work was done at 
Davis Inlet and the inside route from Davis 
Inlet to Nain was completed. A_ high 
priority project was also carried out at Fort 
Chimo, Quebec. 


In Newfoundland, surveys were undertaken 
in Trinity Bay and the Strait of Belle Isle. 
On the coast of Nova Scotia, chart 
revisions were carried out between Liscomb 
and the eastern end of Northumberland 
Strait. High priority projects were 
undertaken at Liscomb and at Shediac and 
Richibucto in New Brunswick. 


In Quebec, a major survey was begun in the 
Magdalen Islands and revisory surveys were 
done on the Richelieu. River and at Port 
Cartier and Seven Islands. 


The Coast Guard vessel SIR WILLIAM 
ALEXANDER was assigned to a survey of 
Eskimo Harbour and Approaches in the 
Belcher Islands, Hudson Bay. 


On the St. Lawrence River, surveys were 
extended from the Johnstown International 
Bridge to below the Iroquois Lock, while 
surveys were continued in the North 
Channel of Lake Huron. Surveys of Lake 
Nipissing were completed and revisions 
were carried out over an area extending 
from the Detroit River to Valleyfield, 
Quebec and from Lake Ontario north to 
Petawawa. Revisions were also made at 
Hamilton Harbour and on seven charts 
along the Trent-Severn Waterway from 
Trenton to Lake Simcoe. On Lake Ontario, 
surveys of Whitby, Oshawa, Port Hope and 
Cobourg were conducted. 


On the coast of British Columbia, the barge 
PENDER surveyed the following areas: 
Spiller Channel and Inlet, Bullock Channel, 
Briggs Inlet, Troup Passage, Return and 
Johnson Channels, Seaforth Channel, a 
portion of Milbanke Sound, Fisher Channel, 
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Cousins Inlet, Ocean Falls and Gunboat 
Passage. Spiller, Bullock and Briggs were 
previously unsurveyed and had no chart 
coverage. 


A second party utilized CSS RICHARDSON. 
This vessel continued the surveys of the 
entrance to Quatsino Inlet which were 
started in 1982 and also carried out surveys 
of the Ridley Island grain and coal 
terminal. Revisions were made of the 
charts of Vancouver Harbour, Howe Sound 
and Prince Rupert to Stewart. 


On the Atlantic Coast, six new charts were 
published and 56 new editions were 
released. In addition, six chart amendment 
patches were produced. Forty-eight of the 
new editions were for the production of 
Loran-C and Decca latticed charts. 


Twelve new standard charts were produced 
in Pacific Region, in addition to 48 new 
editions and 13 reprints. 


In Quebec, in _ preparation for the 
celebration of Jacques Cartier's 
explorations in Canada, a special 


commemorative chart was produced. Four 
new charts and eight new editions were also 
published. 


In Central Region, 27 new’ editions were 
released, and in the Pacific Region nine new 
charts and 83 new editions were published. 
A total of 53 reprints encompassing all 
regions were produced. In _ addition, six 
General Bathymetric Charts of the Oceans 
(GEBCO) were reprinted. 


In the eastern Arctic, 10 Anderaa tide 
gauges were deployed in Jones Sound/Baffin 
Bay. In Ungava Bay, a numerical modelling 
contract was let as part of a project to 
study the tidal power potential of the area. 
In Hudson Bay and at Little Current (North 


Channel, Lake Huron) radio telemetry 
gauges were established in support of 
Survey operations and a_ teleannouncing 


gauge was installed at Iroquois Lock to 
assist survey operations on the St. 
Lawrence River. A semi-permanent gauge 
for the purpose of determining mean sea 
level for the Geodetic Survey was deployed 
at Baychimo. 


On the coast of British Columbia, records 
from 17 permanent, four temporary and two 
tsunami warning gauging sites were 
processed as required. Work proceeded on 
two Meteorburst systems. Data from last 
year's current survey in Chatham Sound 
have been analysed and the results used to 


update charts, Sailing Directions and other 
CHS publications. 


Minor current surveys were carried out in 
Nakwakto Rapids and Sechelt Rapids in June 
and July. 


A turbulence profiler to look at shallow 
water and continental shelf mixing 
processes was built according to existing 
designs and modified with a unique guard 
allowing it to be employed closer to the 
bottom. This profiler was used, with 
success, on two separate cruises in Hecate 
Strait. 


Three major cruises were carried out in the 
Hecate Strait and on the west coast of the 
Queen Charlotte Islands. In May, 13 
moorings were deployed on the west coast, 
and 20 moorings in Hecate Strait, giving a 
total of 83 current meters, 13 tide gauges, 
a thermistor chain and two weather sta- 
tions currently in use. In September, all 
but three of these moorings were recovered 
and a total of 58 current meters were re- 
deployed. In October, attempts were made 
with M.V. PANDORA and PISCES_ to 
recover the missing moorings. One mooring 
was recovered while the search for the 
other was abandoned due to bad weather. 
Part of the third missing mooring was 
recovered by a fisheries patrol vessel. 


The 1984 Tide Tables were’ released and 
new editions of all volumes of the bench 
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mark books were available in French and 


English. The new Canadian Tidal Manual 
was released in September. The new 
publication, Current Atlas Atlas des 


SCR ee 
Courants, Juan de Fuca Strait to Strait of 
Georgia, received excellent reviews. 


At Pacific Region, a towed acoustic 
sweeping system, designed specifically for 
the Beaufort Sea and adjacent waters, was 
completed and successfully deployed. The 
Targa "Bubblebox" bubble memory system 
was obtained and, used in concert with the 
Navbox vehicle position logger, was 
developed into a reliable, rugged system for 
collecting and storing survey data. 


Significant progress was also made in the 
use of airborne laser bathymetry for inshore 
surveys. The Larsen 500 Lidar (Light 
Detection and Ranging) system was tested 
successfully in the Bruce Peninsula during 
the summer of 1983. 


The DOLPHIN remote-controlled survey 
launch was completed and underwent open- 
sea evaluation off the southeast coast of 
Nova Scotia in late 1983. The data 
collected by Atlantic Region personnel as a 
result of these trials clearly demonstrated 
this semi-submersible vessel's ability to 
operate in heavy seas for prolonged periods 
with minimum effect from wave 
movement. 


Preliminary tests of the Global Positioning 
System (GPS), conducted by Navigation 
Group personnel, showed its suitability as a 
positioning system for a future Arctic 
integrated marine navigation system. 


In 1983/84, the following volumes of Sailing 
Directions and Small Craft Guides were 
published: 


1. Sailing Directions, British Columbia, 
Volume II, Ninth Edition 

2. Sailing Directions, Labrador and 
Hudson Bay, Fifth Edition 


3. Sailing Directions, | Newfoundland, 
Seventh Edition 

4, Small Craft Guide, British Columbia, 
Volume I, Sixth Edition 

5. Small Craft Guide, Rideau Waterway 
and Ottawa River, First Edition 

6. Small Craft Guide, Saint John River, 
Third Edition 

7. Small Craft Guide, British Columbia, 
Volume 2, Fifth Edition 

8. Instructions nautiques, Arctique 
canadien, volume 1, troisieme édition 


9. Instructions nautiques, Arctique 
canadien, volume lil puateoisieme 
édition 


10. Instructions nautiques, Golfe et fleuve 
Saint-Laurent, cinquieme édition 

11. Instructions nautiques, Terre-Neuve, 
septieme édition 

12. Guide nautique, 
premiere édition. 


A total of 490,442 charts, 85,824 Tide 
Tables, 9,703 Sailing Directions and 4,865 
Small Craft Guides were distributed. In 
addition, 1,499 Notices to Mariners were 
promulgated and hand amendments totaled 
more than 4,500,000. 


In April 1983, CHS Headquarters hosted the 
Centennial Conference of the Canadian 
Hydrographic Service in Ottawa. The 
conference was well attended with 
participants from around the world. 


The Chartmakers - The History of 


Hydrography in Canada was published to 
coincide with the CHS centennial. 


Baie Georgienne, 


CHS continued to give training courses. 
Participants at the Hydrography I course 
included candidates from Pakistan and 
Jamaica. 


Oceanography 
Institute of Ocean 


Sciences (IOS) 


The main programs at IOS during 1983/84 
were in the fields of ocean chemistry, ocean 
physics and ocean ecology. 


centre took a 


_ continued. 
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A study of the water circulation off B.C.'s 
north coast entered its second year. This 
project is being undertaken in preparation 
for possible offshore hydrocarbon 
exploration and to complement a fisheries 
research project in the same area. 


Two ocean flux experiments --SEAFLUXES 
and PARFLUX -- were carried out. With 
funding assistance from the International 
Development Research Centre (IDRC), the 
IBALLUXES program involved a 
cooperative study at Patricia Bay with 
participants from Shandong College of 
Oceanology, the 3rd Institute of the Chinese 
National Bureau of Oceanography, the 
Department of Oceanography at the 
University of British Columbia and IOS. The 
study investigated the pathways and fate of 
Prudhoe Bay crude oil premixed with a 
dispersant, and the biological effects of the 
dispersed oil and the dispersant alone on the 
planktonic and bacterial communities. 


PARFLUX involved Woods Hole 
Oceanographic Institution and IOS. Three 
cruises were conducted to retrieve and 
relaunch automated sediment traps. Three 


seasonal peaks of particulate flux into deep 
ocean were observed in the time-series. 


The Marine Carbon Research Centre at IOS, 
now in its fifth year, is focussing on the 
marine aspects of the global carbon dioxide 
(CO2) cycle by conducting research, 
monitoring and modelling activities. The 
lead role in conducting the 
first Scientific Committee on Oceanic 
Research (SCOR) working group meeting on 
oceanic CO2 monitoring. The meeting was 
called to map out a global strategy, to 
define the precision of measurements 
required for CO2 signals and to review 
various national capabilities for 
international cooperation. 


The CO2 monitoring program at IOS 
Research and _ modelling 


activities concentrated on working up 
atmospheric CO2 data from Ocean Station 
P, Alert and Sable Island to establish the 
trend of atmospheric CO2__ increase, 
characteristics of the seasonal cycle and 
long-term nautical variation. 


Programs were initiated to examine 
oceanographic factors affecting sea-ice 
motion in the Beaufort Sea. Another one 
was established aimed at developing 
methods of forecasting oceanic variables. A 
field program was _ started to improve 
knowledge of the water properties and 
currents on the west coast of the Queen 
Charlotte Islands and the first phase of an 
international experiment (Australia Coastal 
Experiment) designed to test theories of 
continental shelf wave propagation was 
completed. 


A study was _ initiated of the plankton 
ecosystems in Hecate Strait and Queen 
Charlotte Sound, an area where the 
biological oceanography is largely unknown. 
Among the findings was a layer of 
phytoplankton at a depth of about 20 
metres that had escaped previous detection. 
The finding is also noteworthy because it 
was thought that tidal mixing in this area 
would be so rigorous that phytoplankton 
would be evenly distributed from top to 
bottom. Apparently, freshwater input to 
the region is sufficient to supply a near 
surface layer of low salinity water that 
resists complete mixing by tidal currents. 


A five-year program studying the fine-scale 
(less than one kilometre) zooplankton 
pattern associated with the Fraser River 
plume in Georgia Strait was completed in 
May. The dominant zooplankton — species 
(Neocalanus plumchrus) occurs in highest 
abundance around the outer margin of the 
brackish surface plume. The_ intensity of 
this aggregation varies both spatially and 
with tidal phase and appears to be 
associated with convergent circulation at 
the plume boundary. 
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The Ocean Ecology Division, in conjunction 
with other agencies, discovered an active 
hydrothermal vent on the Juan de Fuca 


Ridge. IOS involvement _ included 
microbiological studies in these 
extraordinary vent environments. The 


bacteria obviously play a key role in these 
communities, in which the basic energy 
supply for the support appears to be derived 
indirectly from the mineral-laden hot water 
emanating from the vents mediated via the 
bacteria, rather than from the normal 
process of photosynthesis. 


Bayfield Laboratory for 


Marine Science and Surveys 
(BLMSS) 


A major field experiment was conducted at 
the DFO Radar Research Facility on Baffin 
Island. Radars operating at four 
frequencies (3GHz, 9GHz, 16GHz, 35GHz) 
using both horizontal and _ vertical 
polarization were used to collect data on 
radar returns from a variety of ice types 
and features. Subsequent analysis showed 
that cross-polarized signals make it easier 
to detect icebergs and ice-cover. In order 
to circumvent the conflicting requirements 
of low operating frequency and the high 
resolving power needed to measure sea-ice 
thickness, research on a Step Frequency 
Radar was contracted which resulted in 


successful tests under simulated Arctic 
conditions. 
Before the Bayfield Lab's oceanographic 


component was transferred to other DFO 
regions, field work continued in March and 
April on the final phase of a three-year 
oceanographic program in Barrow Strait. 


Major vessels carried out a number of 
Cruises in support of the multi-disciplinary 
surveys of NWRI and GLFRB in addition to 
ongoing hydrographic surveys in the Great 
Lakes. Data from these cruises is used to 


assess long-term trends on water quality 
and eutrophication in the Great Lakes as 
well as trends and relationships of the 
biological community to nutrient loadings. 


Fuel costs have been reduced by $25,000 per 
season since CSS LIMNOS was re-engined in 
1982. 


Champlain Centre for Marine 

Science and Surveys (CCMSS) 
Oceanographers at the Champlain Centre 
for Marine Science and Surveys conducted 
extensive physical, chemical and biological 
research on the St. Lawrence Estuary, Gulf 


of St. Lawrence, Saguenay Fiord and coast 
of northern Quebec. 


Research continued on the _ relationship 
between water circulation and zooplankton 
distribution in the St. Lawrence Estuary. In 
January, aboard the CSS HUDSON, the 
Physical Oceanography Division collabor- 
ated with the Bedford Institute of 
Oceanography to take a_ series of 
temperature and salinity measurements in 
the northern Gulf. The results of this 
mission, with other data, will enable 
researchers to determine the annual salinity 
variation cycle of these waters. A report 
was prepared on spring and summer 
conditions of this region. 


Other measurement projects included an 
impact study on the waters of northern 
Quebec, following the move of the Grande 


Baleine hydroelectric complex to Hudson 
Bay. 


Under the International Council for the 
Exploration of the Sea (ICES), the Chemical 
Oceanography Division organized an 
intercalibration exercise on measuring 
mercury concentrations in sea water. 


Studies were undertaken on the behaviour 
and speciation of selenium and iodine that 
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occur when marine and continental waters 
meet in the St. Lawrence Estuary. 


For the third consecutive year, the division 
participated in the SCOPE international 
research program on_ the chemical 
composition of the world's major rivers. 


The group continued to study hydrocarbons 
found in Saguenay Fiord sediments as well 
as the blue mussel -- a marine pollution 
indicator. 


Finally, data was published on the mercury 
contamination of the waters and shrimp of 
Saguenay Fiord. According to certain 
surveys, between 3.5 and 7.5 years were 
required to rid these waters. of 
contamination. 
The Biological Oceanography Division 
concentrated on phytoplankton and 
zooplankton studies. The division examined 
how zooplankton in the St. Lawrence 
Estuary utilizes its energy supplies. Also, 
studies continued on the Citects 01 
temperature, salinity and light on the algal 
growth of ice floes in the St. Lawrence 
River and Hudson Bay. 


The division also examined bacteria, 
phytoplankton and zooplankton distribution 
in the St. Lawrence Estuary. Recent 
results show that the flow of freshwater 
and the rising and mixing of deep water 
have a definite influence on the estuary's 
productive capacities. 


Bedford Institute of Oceanography (BIO) 


The Bedford Institute of Oceanography 
(BIO), founded in 1962, is the largest centre 
of its kind in Canada. It ranks as one of the 
Major oceanographic research institutes in 
the world in terms of size and scope of its 
programs. 


Scientific studies of the processes occurring 
near the air/sea boundary continue to be 


important as concern increases for a better 
understanding of climatological trends, sea- 
ice and iceberg dynamics and 
thermodynamics, dispersal of oil on fish 
larvae, the effect of waves on offshore 
development, and the modelling of current 
and mixing to estimate design criteria for 
environmental impact. 


The analysis of the wave charts prepared by 
the Meteorological and Oceanographic 
Centre continued and there are now 13 
years of data in an in-depth statistical 
analysis of trends and variability for the 
north Atlantic. There is strong evidence of 
a significant trend toward increased wave 
intensity over most of North America during 
the past decade which raises serious concern 
for the validity of established values of 
wave design criteria for the offshore. The 
same data was used along with wave rider 
data to describe events leading up to and 
during the Ocean Ranger sinking. There is 
strong evidence of a_ crossing wave field, 
due to generation in the near and far field. 
A major effort was initiated to improve the 
Capability to hindcast and potentially 
forecast waves by numerical modelling. 


A new Gulf Stream variability experiment 
was started. Five moorings with four 
current meters each were laid in the Gulf 
Stream south of Nova Scotia. These 
current meters, combined with similar ones 
on three Woods Hole moorings along the 
southwestern edge of the array, will allow 
the eddy scale processes of the Gulf Stream 
to be mapped and analysed over the next 
two years. Hydrographic surveys in the 
region in May and November, as well as 
infrared photographs from satellites, have 
confirmed that the Gulf Stream _ has 
remained over the array. The results of 
this experiment should provide a better 
parameterization of the eddy scale process 
that probably mixes and transport heat, salt 
and other properties in the vicinity of the 
Gulf Stream. 


Bit 


Considerable success was made with regard 
to the study of the sedimentary record in 


the Saguenay Fiord. As a result, a 
remarkably precise simulation of the 
transport of natural and artificial 
radionuclides introduced to the drainage 


basin through atmospheric deposition was 


achieved. This model is being applied to 
other chemical components, particularly 
those of anthropogenic origin, to further 


investigate chemical transport in this basin. 
The nature of the sedimentary record in the 
Saguenay Fiord was also used to determine 
the sequence of natural episodic events 
during the last three centuries by the 
extrapolation of features of the 20th 
century chronological record. 


The results of work in Baffin Bay were used 
to construct a model for the stoichimetric 
composition of regenerating biogenic 
material which appears to differ in Baffin 


Bay from other areas of the ocean that 
have been studied. During 1983, better 
quality carbonate measurements were 


obtained from Baffin Bay and will be used to 
test and refine the model further. Similar 
work conducted in the vicinity of Svalbard 
and in the Arctic Ocean was extended 
through the occupation of stations from the 
CESAR ice-camp. The nutrient maximum 
at approximately 120 metres, previously 
attributed to the composition of water 
flowing into the Arctic Ocean through 
Bering Strait, was shown to be a reflection 
of shelf processes and horizontal mixing 
processes in the Arctic Ocean itself. 


BIO conducted a major cruise to the 
Sargasso Sea and another to the Arctic. A 
new high precision oxygen technique proved 
extremely useful in studies on 
photosynthetic oxygen production and 
respiratory uptake. Data obtained by this 
method allowed BIO to make important 
contributions to the controversy surrounding 
the question of the molar flux ratios of 
oxygen and carbon in the world's oceans. A 
new device for measuring the effect of 


irradiance on photosynthesis has greatly 
simplified this measurement and a 
modification of this device has permitted 
the production of photosynthetic action 
spectra for natural populations. 


Development of ECOLOG, the acoustic 
device for enumerating fish abundances and 
size distributions, reached the stage where 
it was considered a_ verified research 
instrument, and emphasis shifted to 
evaluating its survey utility in conjunction 
with the Marine Fish Division demersal fish 
surveys, as part of the South West Nova 
Program; developing a capacity for "real 
time" computing of results at sea; and, 
shifting attention from the instrument 
development per se toward the technology 
transfer requirements of transforming it 
into a "turnkey" device for management 
application in general. 


Climate studies require data sets from a 
range of scattered sources and a major 
addition in 1983 was the acquisition of 
marine surface observations for the 
northwest Atlantic area (sea surface 
temperature, sea state, and meteorological 
observations) from the National Climatic 
Centre, North Carolina. This, along with 
other environmental and fish abundance 
data sets, helps in investigating 
relationships between environment and fish 
abundance. BIO research suggests that the 
southward increase in cod on the Labrador 
Shelf is linked through the food chain and 
advection to upstream physical processes 
operative within Hudson Strait. The yearly 
variation of cod is interpreted as arising 
from the variation of the nutrient supply, 
which is correlated with salinity. The 
freshwater discharge into Hudson Bay, 
which subsequently flows seaward through 
Hudson Strait and southward onto the 
Labrador Shelf, appears to suppress mixing 
and hence years of higher freshwater 
discharge would tend to decrease nutrient 


supply. 
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The Cumberland Basin ecosystem modelling 
project was implemented in 1983. A 
workshop in the Netherlands produced the 
first draft of a model which has been 
improved upon through cooperative work 
with Dutch and German scientists. A new 
field program was begun at Grand Pré, 
N.S., to collect detailed information on the 
dynamics of salt marshes. This project is 
also. closely coordinated with other 
agencies such as St. Andrews Biological 
Station, Canadian Wildlife Service, and 
Acadia University. 


Health of the Northwest Atlantic is the 


title of a report to the Atlantic 
Interdepartmental Committee on 
Environmental Issues, drafted jointly by 
DFO and Environment Canada, which 


describes the present state of marine 
environmental quality on Canada's Atlantic 
coast. It concludes that the quality is good 
compared to, for example, the Baltic or 
North seas, which suffer from pollution 
from industrialized western Europe. While 
there are hotspots of marine pollution, they 
are usually caused by isolated shore-based 
industries. The report predicts’ that 
pollutants such as DDT will probably decline 
over the next few decades due to tighter 
regulations. However, contaminants such as 
PCBs and some aromatic hydrocarbons are 
introduced through long-range atmospheric 
transport probably from the northeastern 
United States, and it is obviously much more 
difficult to control these or predict trends 
in their levels. 


DFO scientists from the Marine Ecology 
Laboratory (MEL at BIO) and the Canadian 


Hydrographic Service (CHS at_ BIO) 
participated in the second multidisciplinary 
and international voyage of HUDSON for 
Project SAFE (Sedimentology of Arctic 
Fiord Experiment) Sept. 19-Oct. 5. SAFE is 
a comprehensive study of the climatology, 
hydrography, physical oceanography, 
sediment dynamics, sedimentological history 
and animal-sediment relationships on Baffin 
Island fiords. Work in Cambridge focussed 
on its polyna, on the large turbidite channel 
found meandering along the fiord bottom, 
and on detailed seismostratigraphy of the 
thick stratified quaternary sediment ponded 
between three large sills. Shoreline work 
concentrated on sampling the raised glacio- 
marine deposits and on one actively calving 
tidewater glacier. 


Work in Itirbilung Fiord focused on the 
actively erosive submarine channels that 
cross the main prodelta_ slope. The 
channels, floored by large 3-D megaripples, 
were examined by the DND DART 
submersible: unique macrobenthos facies 
were identified in and out of the channels. 
A one-month record of ocean currents and 
temperature, sediment flux and surface 
wind was collected with moorings placed in 
Cambridge and_ Itirbilung Fiord by 
helicopter. 


In general, active processes were found to 
behave -—_ differently from warmer 
temperature fiords (e.g. B.C. west coast), 
to the extent that predictive oceanographic 
models of the latter now in use for 
environmental concerns will have little 
application in Arctic fiords. 


Egbe 
Small Craft Harbours 


The Fishing and Recreational Harbours Act provides the Minister of Fisheries and Oceans 
with the authority to develop, maintain and operate some 2,400 federally-owned fishing and 
recreational harbours. The Small Craft Harbours Directorate, through regional directors 
located at Vancouver, Winnipeg, Burlington, Quebec, Halifax, St. John's and Memramcook, 
carries out this mandate. 


The program objectives are to develop effective and efficient regional harbour systems 
directed at ensuring maximum economic and social benefits to Canada from the use of the 
commercial fishery, and to provide assistance in the provision of harbour facilities to the 


recreational boating and sports fishing sector through: 


the upgrading and maintenance of harbours by providing adequate protection, 


berthage, water 
to satisfy user needs; and, 


depth, launching facilities and other harbour infrastructure services 


the operation and management of harbours, collection of revenues and provision of 
property services responsive to program needs. 


The Marina Policy Assistance 


recreational program by providing harbour facilities for recreational craft 


and Tourist Wharf Programs give the thrust to the 


through cost- 


sharing agreements with other levels of government and the private sector. 


Federally-owned harbours comprise 
properties and facilities valued at some $2.0 
billion which are administered by Small 
Craft Harbours, including some 2,900 leases, 


licences and agreements. The 
implementation of an _ on-site Harbour 
Management System, through ~ either 


appointed harbour managers or municipal 
leases at more than 600 of the most active 
harbours, has resulted in a marked 
improvement in the standard of operation 
and management at these locations. 


Of the $36 million regular program budget 
for 1983/84, $32 million was allotted to 
commercial fishing harbour projects and $4 
million to recreational harbour projects. 


Approximately $3.5 million in regular 
program funds were directed to joint 
funding of Canada Works projects with the 


Departm ent of Employment and 
Immigration. This resulted in improved 
harbour infrastructures and _ significant 


employment of local labour, particularly in 
eastern Canada. 


In addition to the regular program budget, 
$68 million (made available through the 
Special Recovery Capital Projects Program 
and Special Employment Initiatives) was 
devoted to projects throughout the Small 
Craft Harbours systems. 


As a direct result of receiving this large 
increase in capital funding, major harbour 
construction projects were undertaken at 
Hartley Bay and Prince Rupert in British 
Columbia; Belle River, Cobourg, Cornwall, 
Leamington and Port Dover in Ontario; Cap 


Chat, Cap-aux-Meules, Grande-Riviere, 
Matane and Ste.-Thérese-de-Gaspé in 
Quebec; Caraquet, Dipper Harbour and 


Point Sapin in New Brunswick; Alder Point, 
Dennis Point, Falls Point, Neils Harbour, 
Glace Bay in Nova Scotia; Graham's Point, 
Miminegash, and North Lake in PEI; and 
Port aux Basque, Codroy, L'Anse au Loup, 
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Port au Choix and Trout River in 
Newfoundland. Many of these projects are 
of two years duration and will be completed 
in 1984/85. The major capital purchase of 
enere.C: Packers fishing harbour at 
Steveston, British Columbia was completed 


in 1983/84. The main focus in future years 
will be in the area of harbour maintenance 


and upgrading through regular funds and 
active participation in employment 
stimulation and regional development 
exercises. 


249 


Vessel Management 


A major fishing trawler was purchased for 
conversion to a fisheries research vessel for 
the Pacific Region. It is expected that the 
vessel will be in service in 1985-86. 


Two 25-metre patrol vessels constructed at 
Meteighan, Nova Scotia, were accepted for 
operations in Newfoundland and the Bay of 
Fundy area around Grand Manan. 


The conversion of CAPE HARRISON, a 38- 


metre patrol vessel, to meet the hydro- 
graphic program needs for Quebec is being 
carried out. The vessel will be operational 
in July 1984. 


Major emphasis was placed on a program for 
training and retention of ships officers. 
Recruiting by private industry for offshore 
development is a cause of concern which, it 
is hoped, can be countered by enhanced 
training and career prospects in the DFO 
fleet. 
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Communications 


The Communications Directorate is responsible for the Department's information and public 
relations programs. This function is carried out by staff operating out of headquarters and 
regional offices across Canada. 


Communications program officers, working closely with regional information staff and 
headquarters creative services staff, provide communications advice and support to all 
major sectors of the Department. This includes the provision of services such as communi- 
Cations planning, publications, audio-visual and exhibit production, graphic design, French 
quality control and coordination of advertising. In addition the Directorate is responsible 


for the coordination of ministerial correspondence, 


arrangements for DFO-sponsored con- 
also administers the Access to 


ment program and acid rain research. 


ferences and the Parliamentary Relations unit. It 
Information Act and the Privacy Act for the Department. 
During the year the headquarters 
Communications Directorate completed 


some 410 writing, publishing and graphics 
projects, including 129 publications and 
more than 150 press releases, speeches and 
backgrounders. Staff also produced a num- 
ber of films and audio-visual packages for 
departmental clients and provided a range 
of services in support of special events such 
as the 75th Anniversary cele-brations at 
the Pacific Biological Station, Nanaimo, 
B.C. and the St. Andrew's Research Station, 
St. Andrews, N.B. and an Open House at the 
Canada Centre for Inland Waters, 
Burlington, Ont. 


Communications initiatives included region- 
al newsletters informing the fishing industry 
of departmental policies and programs, an- 
nual regional reviews summarizing the 
major achievements for the year, communi- 
Cations programs utilizing slide shows, 
brochures and presentations on fishing tech- 
nology improvements, news releases and 
media relations. Major pro-jects included 
_ coordination of communications and media 
relations for the National Aquaculture 
Conference held in St. Andrews in July 
1983, the announcement of the annual 
groundfish fisheries management plans, 
communications programs in support of the 
resumption by the federal govern-ment of 
responsibility for Quebec's marine fisheries, 
announcements of new management initia- 
tives for the Pacific Salmon fisheries and 
also in support of the fish habitat manage- 


In the Ocean Science and Surveys sector, 
numerous communications activities were 
undertaken to celebrate the Centennial of 
the Canadian Hydrographic Service in 1983. 
An attractively illustrated book The 
Chartmakers: A_ History of Nautical 
Surveyin in Canada 1883-1983 was 
produced through co-publication with the 
private sector and was highly successful. A 
film co-sponsored by the National Film 
Board Charting the Frozen Sea, was re- 
leased in both languages. A range of audio- 
visual, publication, advertising and exhibit 
services were provided, including a major 
exhibit tracing the history of hydrography 
and charting in Canada which was developed 
for circulation across the country at all OSS 
establishments. 


A special undertaking completed during the 
year was the Canadian Fish Cookbook. 
Attractively illustrated and _ providing 
detailed information on the handling and 
preparation of Canadian fish, together with 
recipes for all occasions, this co-publishing 
venture proved extremely popular with 
consumers. 


Communications support through editorial 
and production services was also provided 
to the Marketing, International and 
Economic Development Directorates, as 
well as for various staff-related and other 
projects originating with Personnel and 
Finance and Administration directorates. 
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INTRODUCTION 


The Fishing Industry 


For the seventh year in a row, Canada was the world's leading 

exporter of fish in dollar terms in 1984. The value of Canadian 

fish product exports totalled $1.6 billion, an increase of 

2 percent from the previous year. The United States, taking 

59 percent of Canada's exported fish products, remained the 
nthe customer, followed by the European Economic Community and 
apan. 


Commercial landings in Canada amounted to 1.29 million t in 1984, 
down 4 percent from 1983. The landed value, however, rose 

3 percent to $902 million while the market value remained 
unchanged at $2 billion. 


Landings on the Pacific Coast were down from 1983 by 12 percent to 
169,168 t valued at $243 million. The market value of fishery 
products remained relatively unchanged at $467 million. 


On the Atlantic Coast, landings declined by 3 percent to 
1.1 million t valued at $597 million. Product value was identical 
to 1983 figures at $1.4 billion. 


Commercial freshwater landings amounted to 43,430 t, a decrease of 
11 percent compared to 1983. However, the landed value of 

$62 million and the market value of $121 million represents a 
marked increase over 1983 of 29 percent and 32 percent 
respectively. 


The Department 


Under the Department of Fisheries and Oceans Act, the duties, 
powers and functions of the Minister of Fisheries and Oceans 
include management of: sea coast and inland fisheries; fishing and 
recreational harbours; hydrography and marine sciences; and the 
coordination of the policies and programs of the Government of 
Canada respecting oceans. 


The department is composed of five main elements: Atlantic 
Fisheries; Pacific and Freshwater Fisheries; Ocean Science and 
Surveys; Marketing and International Fisheries; and Policy/Program 
Planning. 


The objectives of the Department of Fisheries and Oceans (DFO) 
are to ensure: 


- the comprehensive husbandry and management of Canada's 
fisheries resource base, through the protection, rehabilitation 
and enhancement of fisheries resources and the aquatic habitat 
upon which these resources depend; 


ae 


- the "best use" of fisheries resources, through a variety of 
measures affecting when, where, how and by whom these resources 
are harvested, processed and marketed to obtain optimal 
socioeconomic benefits; 


- an adequate hydrographic survey and chart production program to 
enable hydrographic charts and other publications to be 
produced for safe navigation in Canadian waters; 


- the acquisition of that knowledge of oceanic processes and 
environments which is needed to support activities related to 
defence, marine transportation, the exploitation of offshore 
energy resources, pollution control, environmental impact 
prediction/assessment, and the management of the fishery 
resource and its aquatic habitat; 


- the provision of a national ocean information service; and 


- the provision and administration of a national system of 
harbours in support of commercial fishing vessels and 
recreational boating. 


The operations of this highly decentralized department are carried 
out both from Ottawa and from regional offices and research 
establishments throughout Canada. A summary of activities in the 
fiscal year 1984-85 follows. 


FISHERIES MANAGEMENT 
Atlantic Fisheries 


The mandate of the Atlantic Fisheries Service is to provide 
effective management of the fishery resources of Atlantic Canada. 
Management tools used to ensure an orderly, sustainable harvest of 
fisheries resources include licensing regimes, annual resource 
allocation plans and regulatory measures to properly conserve and 
allocate a limited resource among competing users. As well, a 
full surveillance and enforcement program ensures compliance with 
plans and protects the resource from over-exploitation. 


Resource Management in multi-species fisheries used combinations 
of catch quotas, by-catch limits, seasonal closures, gear closures 
and fleet suballocations to monitor and control fishing efforts. 
Enterprise allocations for the offshore groundfish sector were 
implemented for a five-year period, and a trial project involving 
enterprise allocations to the mobile gear fleet sector under 

65 feet based in Western Newfoundland was instituted in 1984. In 
the Southern Gulf of St. Lawrence, the Bonafide Fishermen's 
Licensing Policy was evaluated and continued to receive 
substantial support from local fishermen. In the Scotia-Fundy 
Region, management plans and licensing policy were developed for 
both foreign and domestic fisheries affecting some 60 stocks. The 
consultative process was improved: committee terms of reference 
were revised, membership was reviewed, the co-chairmanship concept 
was fostered and more use was made of industry-chaired working 
groups. Industry workshops were held -- with minimum DFO 
participation and with an enhanced structure to make their work 
more useful to the advisory committees and to departmental 
management. 


Annual fishing plans were developed through consultation for 
virtually all fish species. Problems, particularly resource 
availability and allocation issues, were experienced in some 
fisheries, namely Atlantic salmon and snow crab. 


Several important initiatives were undertaken during the Quebec 
Region's first full year of operation, especially in terms of 
research and fisheries management under the Quebec Fisheries 
Revitalization Plan. The recruitment and training of 
approximately 65 enforcement officers, the acquisition and 
deployment of several patrol vessels in the 42-foot class, and the 
establishment of several district offices extended departmental 
presence throughout the area and enabled the organization to serve 
its clients more effectively. Resumption of fisheries management 
in Quebec resulted in a consolidation of licensing policies in the 
Region and a total of 8,030 fishermen were registered and 

7,471 licences issued. 
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Regular programs for air and surface surveillance, the presence of 
observers on board vessels, the collection of stock and catch 
data, and public information programs were continued during the 
year. The October 1984 World Court decision on the Canada-USA 
boundary on Georges Bank added to the enforcement workload. 


Portugese fishing vessels were again licensed to purchase 
semi-processed cod, in green-salted and split-frozen forms from 
Canadian processors (over-the-wharf sales). The majority 

(69 percent) of the Portugese purchases were from Nova Scotia- 
based processors where purchases of green-salted cod totalled 
8,007 t, a significant decrease from 1983 purchases of 10,968 t. 
In Newfoundland ports, the Portugese purchased 3,317 t, compared 
With 3 08).t, in 1983. 


In the Direct Sales Program, total purchases of cod in 1984 were 
7,205 t round weight, with 42 percent (3,053 t) being purcnased 
along the Labrador coast. Of the total amount purchased, 2,757 t 
(38 percent) came directly from processors as wet-split fish. The 
majority of the fish purchased (54 percent) was head-on gutted, 
while a small amount (8 percent) was purchased round. In addition 
to the cod, 465 t of turbot and 13 t of flounder were purchased. 
All turbot and flounder were semi-processed, head-off, gutted and 
purchased along the Labrador coast. A comparison of 1983 and 1984 
cod purchases in the direct sales programs shows that there was an 
overall increase of 15 percent in total purchases in 1984. 


In the Scotia-Fundy Region, direct, “over-the-side" sales of 
herring in the Bay of Fundy continued in 1984 with a total tonnage 
delivered of 17,762 t compared to 16,626 t delivered by Canadian 
fishermen to foreign vessels in 1983. 


The Southeast N.B. Progran, which designated Southeast New 
Brunswick as a special development area under the DREE Act, 
allocated $2.7 million for fisheries development over five years. 
This Program was in the final stages of implementation in 1984/85, 
with $500,000 to be spent on processing, infrastructure, and 
aquaculture. The final $80,000 is to be spent in 1985/86. 


In 1984/85, a five-year Canada/New Brunswick Subsidiary Agreement 
for Fisheries Development under the Regional Economic Development 
Agreement (ERDA) was signed. Only $4,800 was spent in 1984/85 as 
Programs were not yet underway. 


In the Newfound] and Region, development efforts concentrated in 
five areas: increased fishing vessel utilization, product 


development, cost reduction, quality improvenent and processing 
advancement. 
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The Coastal Labrador Program was a component of the Comprehensive 
DREE/DFO Community Development Program for Labrador and resulted 
in 17 projects in coastal Labrador during the year, for an 
expenditure of $3.6 million. 


Also, the Atlantic Fisheries Ice-Making/Storage Infrastructure 
Progran was established in the Region with $131,000 being spent on 
Ice Facilities in 1984/85. The FREDY job creation program 
implemented 49 projects for a value of $1.5 million. The wo rk 
related to salmonid enhancement, facility improvement and 
construction, and inshore fish handling site monitoring. 


Work continued on the development of new fish products -- such as 
Surimi -- and the processing and marketing of plant waste or 
underutilized species. 


Cost reduction programs continued to receive attention, and the 
Ener Sea Program, designed to reduce energy consumption on fishing 
vessels, was more widely available to the region's inshore fleet. 


In the area of quality improvement, a prototype containerization 
system for deep-sea, wet-fish trawlers was being developed on a 
commercial vessel. In-plant comparisons of containerized fish and 
fish stored in the traditional way (pens) was also conducted. 


In the Gulf Region, more than $1.2 million was spent on 

34 development projects in 1984/85. Also, a series of 
technological workshops was offered, with over 250 fishermen 
attending, as well as one Gulf-wide meeting where fishermen and 
industry representatives were able to express their concerns and 
offer suggestions on the current and future development program. 


The two-year-old Special Recovery Capital Projects Program (SRCPP ) 
in the Gulf Region came to an end in 1984/85. Unloading and 
ice-making facilities were completed at 18 Nova Scotian and 14 

New Brunswick ports, along with additional ice-making capacity of 
41 and 117.5 tonnes-a-day respectively. The cost of the program 
was $1.4 million in Nova Scotia and $2 million in New Brunswick. 


The FREDY Program, through 37 third-party projects, sponsored 
on-the-job training for youths 24 years of age and under. . 
Projects included work in aquaculture, habitat enhancement and 
protection, quality improvement, economic and marketing research, 
and promotion. A total of 310 jobs were created and 5,390 work 
weeks were generated for a contribution of $1,575,134: 


Over 18 New Employment Expansion and Development (NEED) projects 
(in resource development, habitat restoration, vessel upgrading, 
improved ice-making facilities and so on) were implemented in 
1984/85. 
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Under the Canada/Prince Edward Island ERDA, $7.5 million was 
allocated to fisheries development over a five-year period. In 
1984/85, ice-making facilities were installed at four locations to 
produce an added capacity of 23 t a day at a cost of Gl besO0eeeks 
well, ice-making facilities were also installed under the Atlantic 
Fisheries Ice-Making/Storage Infrastructure Program to produce an 
added capacity of 32 t a day at a cost of approximately $283, 900. 


Pacific and Freshwater Fisheries 


Pacific Region 


Pacific and Freshwater Fisheries (P&FF) is responsible for 
management of marine and anadromous fisheries in British Columbia 
and all fisheries in the Yukon and the Northwest Territories. In 
Ontario, Manitoba, Saskatchewan, and Alberta, P&FF supports a 
strong research program, carries out inspection of fish and fish 
products, enforces federal fisheries regulations, and operates the 
Sea Lamprey Control Program in the Great Lakes. National 
responsibility for fish habitat management is also carried out by 
P&FF. During the year, the Native Affairs Branch was transferred 
from P&FF to Policy and Program Planning. 


A major activity during the year was the development of a stock 
management plan for salmon that would rationalize a volatile 
industry in accordance with the proposed Pacific Fisheries 
Restructuring Act. When the Act died on the order paper in June, 
1984, the weakness of the plan was recognized and efforts were 
made to improve it. This work resulted in the publication of an 
integrated fish management and production document called "The 
Pacific Region's Salmon Resource Management Plan". For the first 
time, the current status of salmon stocks, the probable effects of 
the Salmonid Enhancement Program (SEP) and a variety of options 
for habitat restoration to the productive potential of the 
resource are addressed. A period for public consultation followed 
the dissemination of the discussion paper. 


The Salmonid Enhancement Program (SEP) continued in a Transition 
Phase and long-term planning and preparation for continuation of 
the program was undertaken. A number of evaluations and audits of 
the program were completed which concluded the program continued 
to be a worthwhile investment. A budget of $40.7 million was 
allocated to SEP and a total of 432 million juvenile salmonids 


were released from SEP facilities in 1985 with returns estimated 
at 6.2 million adults. 
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Approximately $4.05 million was spent on 28 Community Development 
projects focussing on salmonid enhancement. To carry out these 
projects, 180 people were employed on a full or part-time basis. 
Also, the number of volunteers continued to increase, with 

8,000 people working on 206 projects. An educational package, 
called "Salmonids in the Classroom" was designed for primary and 
secondary schools and ultimately reached 60,000 pupils at 

350 schools. 


The Eagle Hatchery on the Thompson River produced fish for the 
first time in 1984. A major expansion of facilities was completed 
at a cost of $950,000, and research was conducted as a basis for 
chinook and coho management/enhancement in the upper Fraser and 
Thompson systems. 


Landings of Pacific salmon were approx imately one-third lower than 
those of 1983, though the landed value increased by 30 percent, 
due to generally higher prices and a larger proportion of the 
highly valued chinook in the catch. Salmon returns to the Skeena 
and Nass rivers were greater than anticipated, with the exception 
of Nass sockeye. Also, there was a record return of pink salmon 
to the Yakoun River in the Queen Charlotte Islands. 


On the South Coast, the salmon harvest dropped to its lowest point 
in recent years when large projected returns of sockeye to Barkley 
Sound did not meet expectations, and the normal fall chum fishery 
was cancelled. Chinook escapements to the Fraser River continued 
to improve with the 1984 escapement being well above recent 
averages. These improvements are the result of reductions in the 
chinook fisheries along the North Coast, and a delay in the 
initiation of the Fraser River and Johnstone Strait commercial 
gillnet fisheries. 


In anticipation of increased recreational fishing during Expo ‘86, 
a total of 10.8 million coho smolts were released in 1985 from 
major hatcheries on the Fraser River and in the Georgia Strait 
area. Releases in 1984 totalled 5.4 million. Resultant Georgia 
Strait sport catch during the summer of 1986 is expected to exceed 
300,000 fish. Smaller projects focused on the enhancing of 
chinook with expansions at the Spius, Clearwater and Shuswap 
facilities. Unmanned spawning channels were completed on Phillips 
River, Deadman River, Kitwankool Creek, Oyster River, Cheakamus 
River, Peach Creek and Hicks Creek. A portable chinook hatchery 
was completed on Devereux Creek at a cost of $480,000. 


The 1984 herring roe fishery was successfully carried out under 
the area licensing and quota management concept. Renewed stock 
strengths on the North Coast permitted the re-opening of two areas 
which had been closed for conservation purposes. Roe herring 
landings by both landed weight and value dropped from 1983 

levels. Scientific staff provided in-season forecasting for the 
roe herring fisheries in the Strait of Georgia and along the North 
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Coast, and catch, spawn and biological data were provided for 1984 
herring stock assessments. : 


Interest in aquaculture continued to increase. In 1985 
approximately 3.8 million chinook eggs and 7.8 million coho eggs 
surplus to SEP hatchery requirements were provided to the 
industry. The provision of technical advice, fish health 
services, and various research and development activities 
contributed to the growth of the industry. The Department, in 
concert with the Province of British Columbia, developed policy 
guidelines to ensure protection of the common property resource, 
while promoting aquaculture as an economic development 
Opportunity. 


The Native Affairs Branch, established in 1983, has now placed 
extension officers under the direction of area managers in Prince 
Rupert, Nanaimo and New Westminster. Seminars were organized both 
for managers, to acquaint them with such issues as land claims 
processes, Indian self-government and constitutional matters that 
will affect fisheries resource management, and for the native 
community, to make them better aware of the role and 
responsibilities of DFO. 


In its first full year of operation, the Native Affairs Branch was 
involved with other branches in negotiating an agreement with the 
Sliammon and Qualicum bands, allowing them to commercialize 
Surplus hatchery stocks, with revenues to be reinvested in stock 
enhancement. Field Services and Native Affairs branches also 
entered into consultation with some 90 bands in the Fraser River 
watershed, with the Native Brotherhood of B.C. and with the 
Aboriginal Council of B.C. towards cooperative fishing plans. 


Designs were completed for a high-capacity, compact freezer and 
fish-handling system for seiners, and the resulting system has 
been successfully used in the commercial industry. 


Stock assessments were conducted for all commercial groundfish 
Species. The data was used by fishery managers to prepare 
harvesting strategies for the commercial fisheries. 


Western Region 


Arctic lake trout stocks were assessed, and the sport fishery 
harvest was monitored at four of the five major areas on Great 
Bear Lake. Studies of the "western form" Arctic charr -- heavily 
exploited by domestic, commercial and sport fisheries -- continued 
on the Rat and the Big Fish rivers. The lake whitefish stock 
identification and migration study continued. Sport fisheries in 
stocked lakes in the vicinity of Hay River, Yellowknife and Kakisa 
River were monitored, as were the commercial fisheries on Great 
Slave Lake, the walleye fisheries in Kakisa and Tathlina lakes, 
and the charr fisheries in the Cambridge Bay and Rankin Inlet 
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areas. The Test Fishery Program, primarily centred on Arctic 
charr in the eastern Arctic, was extended. 


Aerial surveys to estimate stock size and summer distribution of 
narwhal were conducted in the Lancaster Sound area and around 
Repulse Bay. The Lancaster Sound survey was supported by funds 
from the Northern 011 and Gas Action Program (NOGAP) and carried 
out in conjunction with a World Wildlife Fund (WWF) program. 


In the southern area of Baffin Island, the Land Use Information 
Series (LUIS) program was implemented in conjunction with the 
Department of the Environment (DOE). 


Some 5,300 bacteriological or chemical analyses were carried out 
to ensure that levels of mercury, lead, tin, pesticides, PCBs, 
salt, electrophoresis, moisture, ammonia or colour additives in 
domestic and imported samples of fish were within specified 
tolerances. Various special projects in the region, including the 
Canada/Manitoba Northern Flood Agreement, also involved the 
analysis of 3,000 samples for mercury. 


Ontario Region 


The Sea Lamprey Control Centre in Sault Ste. Marie continued to 
work towards the suppression of parasitic lamprey in 38 Great 
Lakes tributaries, and populations sank to below 1962 levels. 
Lamprey population assessments were undertaken in other streams, 
and a barrier dam was built at Shelter Valley to restrict access 
to previous lamprey spawning areas. Lake trout and whitefish 
stocks have recovered substantially, and recreational, native, and 
commercial fisheries are now using the rebuilt stocks. 


Job creation efforts centred on market development through direct 
promotion and market research. Over 400 people were employed in 
projects carried out in 168 supermarkets in south-central Ontario, 
and more than 825,000 prepared samples were given to customers. 
Smaller job development projects involved 500 people monitoring 
the effects of lampricide on stream bottom dwellers, Supporting 
toxicological research in the Great Lakes and responding to large 
Volumes of international correspondence on seal hunting. 


Habitat Management 


Scientific advice on fish habitat was provided across a wide 
front, especially for coastal zones and non-harvested species. 

The department's proposed policy on fish habitat managenent was 
revised, following extensive external consultations in early 1984, 
and presented for Ministerial approval. In view of the 
considerable changes to the document, the Minister agreed that a 
second round of consultations should proceed in fiscal year 
1985/86. 


Sore 


The Minister presented a comprehensive departmental brief to the 
Pearse Inquiry on Federal Water Policy on December 6, 1984, in 
Ottawa. As part of a departmental review of A-Base progran 
resources, the Fish Habitat Management Branch prepared a national 
report on the fish habitat program. In addition, a national 
working group completed a report on DFO's chemical hazards program 
and the Department co-sponsored a workshop, with the Canada Oi] 
and Gas Lands Administration, on the use of explosives in the 
marine environment. 


Atlantic Fisheries 


Research off the east coast determined that: 1) contamination from 
potential gas blow-outs -- for example, from the Vinland -- is 
greater than anticipated; 2) certain dilutions of brine from 
potash mines is toxic to lobsters; and 3) mayfly (freshwater fish 
food) distribution is restricted by stream water acidity. 


A highlight in habitat research was a definition of the effects of 
acidity on the growth and survival of juvenile salmonids in the 
Westfield River, Nova Scotia. Methods were developed to estimate 
benthic production and to identify new toxic chemicals in 
oil-based drilling muds and gas blow-out condensates. Trend 
analysis of organic and trace metal contaminants in selected east 
coast fish stocks continued. Environmental factors that cause 
toxic dinoflagellate blooms, including the possible role of cysts, 
were described. 


A complete habitat baseline survey was conducted for the Jacquet 
River system (in New Brunswick). Also, a computerized habitat 
information system, known as the Integrated Fisheries Information 
System on Habitat (IFISH), was set up to expedite project reviews, 
to provide background habitat data and, when it is completed, to 
allow for sophisticated multi-resource modelling activities. 


Biological monitoring at the site of the Baie Verte oil spill 
verified a high level of sensitivity to the mixed function oxidase 
(MFO) that is associated with offshore hydrocarbon development. A 
review of the environmental risks of offshore exploration was 
prepared jointly with DOE for use in Phase II Report of the Ocean 
Ranger Commission of Inquiry. 


The results of the joint DFO/DOE acid precipitation monitoring 
program were reviewed for the Royal Society of Canada. 


An outline of the effects of acid precipitation on fish and fish 
habitat in Quebec was published dealing, for example, with the 
influence of acidification on Survival and development of eggs and 
yolk-sac-bear ing alevins of brook trout in the Charlevoix region. 
Var jous studies of the lagoon environment were published, 
including reports on the stability of artificial islands, the 
distribution of benthic species and the presence of American 
sand-launce in the lagoon of Gr ande-Entree, Magdalen Islands. 
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Pacific and Freshwater Fisheries 


In October, 1984, Alcan announced the postponement of further 
review of the Kemano Completion Project. However, a reduced DFO 
Kemano Completion Task Force completed part of its evaluation of 
the environmental impacts of the project. The department also 
continued to review CN Twin Tracking proposals and presented 
evidence to the House of Commons Standing Committee on Fisheries 
and Forestry. 


Studies, this year focussing on the Campbell River Estuary in 
B.C., continued to identify and to outline ways of protecting and 
regaining critical estuarine and other habitats for the rearing of 
juvenile salmon. 


Research continued into the effects on marine organisms of 
municipal waste discharged into the Fraser River. 


Twelve coastal lakes were treated in 1984/85 under the Pacific 
Region's Lake Enrichment Program. Estimates of adult sockeye 
returns to treated lakes were larger than anticipated, and the 
total stock estimate for Henderson Lake, at 140,000 to 150,000, 
was the highest recorded in 45 years. While it is too early to be 
certain, it appears that the Lake Enrichment Program has resulted 
in the addition of 650,000 to 800,000 adult sockeye to the 
coastwide fishery. Baseline limnological studies were conducted 
on Chilko Lake in the Fraser River system. 


Research continued into the effects of Long-Range Transport of 
Air Pollutants (LRTAP) on freshwater fish habitat. Work centred 
on the Experimental Lakes Area in northwestern Ontario where 
studies included investigations of aluminum and acid interaction, 
sulphuric-nitric acid comparisons, eutrophication studies and 
experimental acidification. 


A variety of research was carried out under the Canada/Manitoba 
Mercury Agreement, notably the determination of varying mercury 
meth ylation-demethylation rates in reservoirs of different age. 
The results of these studies have been prepared for publication. 


Also, ecotoxicological research continued in the Western Region 

to determine how chemicals affect life at every level of 
biological organization, from biochemical to ecological, including 
bacteria, algae, invertebrates and fish. The aim was, to 
understand how stress to individuals or to a single species may 
affect the community or the ecosystem at large. 


Field activities at Saqvaqjuac, Northwest Territories ended, but 
the analysis and interpretation of data continued. A paper is 
being prepared on the mass balance of uranium, thorium, radium, 
lead and polonium isotopes in the area's precipitation, and in the 
waters and bottom sediments of Saqvaqjuac lakes, streams and 
rivers. 
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The Fisheries Rehabilitation Research Project continued in 
cooperation with the province of Manitoba. Camp facilities and 
rearing ponds were built at Dauphin Lake, and the collection of 
baseline data continued on the fish and invertebrate communities 
in the area. An intensive survey was completed of invertebrate 
communities as affected by land use disruptions: stream substrate 
instability was identified as a major problem. 


Substantial progress was made in developing new standards for 
contaminant and nutrient levels in international agreements 
affecting Great Lakes Water Quality. Also, a seminar on Hamilton 
Harbour and Burlington Bay helped to revive interest in water 
quality and fish habitat recovery. These efforts, combined with 
the monitoring and research work of the Great Lakes Fisheries 
Research Branch and the lamprey control program, have provided an 
excellent basis for the future recovery of healthy stocks in the 
Great Lakes. 


DFO researchers participated in the Turkey Lakes Watershed Study 
(in collaboration with DOE) and contributed to the summarizing, 
synthesis and publication of acid rain data from the DFO National 
Inventory and Survey of Lakes and Rivers in Eastern Canada. 
Models were developed to predict the impact of acid precipitation 
on fisheries in eastern Canada, and a summary of results from 
various acid precipitation studies was presented to the Standing 
Committee on Forestry and Fisheries. 


Data on present and historical fish habitats in the Hamilton 
Harbour and the Great Lakes were used to formulate habitat 
rehabilitation strategies for recommendation to the International 
Joint Commission. 


Studies continued on the impact of toxic chemicals on the Great 
Lakes biological community. Contaminant monitoring programs, 
including the use of new ultratrace analysis techniques, 
identified increased burdens of PCB and Mirex in Lake Ontario lake 
trout -- a reversal of the downward trend noted between 1977 and 
1981. Historical trends are now being traced through a 
retrospective analysis of archival tissue samples. Widespread 
alkyllead contamination was confirmed in water, sediments, fish 
and other biota downstream of alkyllead industries on the 

St. Lawrence and St. Clair rivers: the Water Quality Board has 
recommended further studies on the potential health hazards of 
fish consumption. The kinetics of uptake, metabolism and 
excretion of organic toxic compounds in fish were studied, and the 
results used to evaluate, explain and manage contaminated 
fisheries. 


Inspection 


The National Fish Inspection Program is aimed at ensuring that 
Canadian and imported fish and fish products, destined for both 
domestic and export markets, comply with Canadian and importing 
country grade, handling, identity, process, quality and safety 
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requirements. Fish and fish products were inspected on board 
vessels, at unloading sites, on transport vehicles, and during 
processing and storage. Handling, holding, transportation and 
processing facilities were inspected to ensure compliance with 
construction, equipment and operating requirements, and good 
manufacturing practices. 


National procedures for the rating of processing plants were 
introduced this year. Ratings are based on a given plant's degree 
of compliance with the construction, equipment and operating 
requirements of the Fish Inspection Regul ations. 


Some 76,000 t of imported fish (a 10 percent increase over the 
previous year) were inspected upon arrival in Canada; 4,991 t 

were refused entry. This 97 percent increase in rejections over 
the previous year came mainly from an increasing amount of fish of 
unacceptable quality, seam defects and non-sterile canned fish 
products. Many of the rejects consisted of unacceptable raw tuna 
intended for further processing in Canada. 


In November, 1984, the Minister announced that, as part of the 
government's overall reduction in expenditures, the department 
would begin to recover the costs of inspecting imported fish 
products. Plans have been formulated to implement cost recovery 
in 1985/86. 


The Inspection Branch continued to implement various elements of 
the Department's Quality Improvement Program in line with 
recommendations of the Task Force on Atlantic Fisheries. For 
example, DFO encouraged the fishing industry to begin voluntarily 
to grade Atlantic groundfish on the basis of dockside and 
finished-product grade standards. Work proceeded on the 
development of similar standards for other species, and 
educational activities were widespread. 


The development of standards for in-plant quality contro] 
processes is continuing. An audio-visual presentation dealing 
with the introduction of in-plant quality control was prepared for 
use in a series of five-day industry workshops. 


DFO participated in the on-going work of the Fisheries, Food, 
Hygiene and Labelling Committees of the Codex Alimentarius 
Commission of the UN World Health Organization. 


The presence of parasites was identified in Bay of Fundy flatfish 
and in imported Calico scallops from the United States. Parasite 
tolerances were established for these products. 


Fishermen-packers are generally exempt from the requirements of 
the Fish Inspection Regulations. However, the proliferation of 
fishermen-packers in South West Nova Scotia prompted Inspection 
staff to implement an education program. Though some progress was 
made, much remains to be done. 
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The Inspection Branch in South West Nova Scotia investigated the 
disposal of herring offal during the herring roe season (July to 
October) and found some 12 illegal dump sites. Municipal, 
provincial and federal agencies worked together to correct the 
situation. 


Approximately 350,000 pounds of Norwegian cusk were imported into 
Canada this year, of which some 200,000 pounds were refused entry 
because of a potentially hazardous parasite. This product was 
placed on the Mandatory Inspection List, and no further shipments 
were received. Seven charges were laid for processing and 
attempting to export this product, $2,500 was levied in fines and 
21,280 pounds of the processed product were seized. 


Fisheries Research 


DFO fisheries research programs are conducted to acquire the 
scientific knowledge required for optimal management and 
development of Canada's fisheries resources, including fish 
habitat. Research necessarily covers a wide range of fields such 
as species biology, ecology, population dynamics, statistics, fish 
health, nutrition, physiology, genetics, toxicology, etc. The 
results of this research form the basis of scientific advice 
provided to regional fisheries managers, to appropriate national 
and international agencies, and to the private sector. Scientific 
advice is also provided in relevant litigation matters and in 
Support of Canada's position in international negotiations. 


In 1984/85, DFO fisheries researchers provided expertise to, 
participated in, and often played leadership roles in agencies 
such as the Canadian Atlantic Fisheries Scientific Advisory 
Committee (CAFSAC), the Interdepartmental Committee on Toxic 
Chemicals (ICTC), the Long Range Transport of Air Pollutants 
(LRTAP) progran, the International Committee for Exploration of 
the Sea (ICES), the North Atlantic Fisheries Organization (NAFO), 
the International Commission for the Conservation of Atlantic 
Tunas (ICCAT), the International Whaling Commission (IWC), and the 
International North Pacific Fisheries Commission (INPFC). 
Fisheries Research staff also represented DFO's interests in 
organizations such as the Convention on International Trade in 
Endangered Species of Wild Flora and Fauna (CITES), the Committee 
on the Status of Endangered Wildlife in Canada (COSEWIC), the 
Canadian Climate Program, and the Canadian Council for Ecological 
Areas. Researchers continued to provide scientific advice in 
Support of Canada's position in the USA/Canada Georges Bank 
boundary dispute before the World Court. 


The Department's Fisheries Research component comprises the 
Fisheries Research Directorate in Ottawa and Research branches 
located in the seven fisheries management regions. Research 
results are communicated jn reports and scientific publications. 
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The Fisheries Research Directorate in Ottawa provides a national 
focus for fisheries research; is responsible for coordinating 
departmental fisheries science initiatives; and communicates with 
regional managers, senior DFO management, and other government 
agencies on matters pertaining to fisheries science. The 
directorate coordinates the Department's fisheries research 
planning process, participates in the annual review of workplans 
for fisheries research, coordinates the transfer of fisheries 
technology to the private sector, directs the National Registry of 
Fish Diseases, and participates, as required, in the formulation 
of departmental policy on science-related issues. Information and 
advice on biological aspects of fisheries management and 
development are provided to a wide variety of clients from within 
government and the private sector. 


In 1984/85, the Directorate provided background material and 
prepared the department's brief to the Royal Commission on Seals 
and the Sealing Industry in Canada. A study was completed on 
Atlantic salmon management options. A document on Resource 
Prospects for Canada's Atlantic Fisheries 1985-1990 was prepared 
for publication. And the Directorate provided the project manager 
for the new Maurice Lamontagne Institute in Quebec, with 
responsibility for designing and coordinating development of 
facilities and for participation in program planning and 
integration. 


In the Newfoundland Region, approximately 25 groundfish stocks 
under catch quota regulations were assessed, and advice on total 
allowable catches (TACs) for the 1985 fishing season was provided 
through CAFSAC or NAFO. Thirteen research vessel survey cruises 
were conducted, including one to test the feasibility of using 
acoustic methods for estimating the abundance of groundfish. 
Studies indicated that following an increase in cod growth rates 
in the 1970's in Divisions 2J and 3KL, rates have declined for 
recent year-classes, resulting in cod of reduced weight at a given 
age. Information from St. Pierre was included in assessment of 
cod in Sub-division 3Ps, resulting in advice for substantially 
increased TACs. Annual variability in the diet of cod was 
examined for the first time, revealing that, during low capelin 
abundance, cod did not switch to more intensive predation on crab, 
shrimp or other invertebrates, but rather increased their 
predation on Arctic cod and on hyperiid amphipods. This alternate 
predation strategy was found to compensate only partially for the 
reduced predation on capelin. Through acoustic tracking, a body 
of cod on inshore migration was located and monitored for a week. 
They were observed to feed on capelin by day below the cold water 
layer, but did not follow the capelin to this layer at night. A 
study of the distribution of parasitic nematodes in the flesh of 
cod caught in Northeastern Newfoundland waters led to the 
preliminary finding that two nematodes of considerable industrial 
concern, Phocanema and Anisakis, were concentrated heavily in the 
napes. This suggests that the more recent practice of inciuding 
napes in fillets could increase perceived infection levels in cod. 
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Approximately 17 pelagic shellfish and marine mammal stocks 
currently under quota regulation were assessed, and advice was 
again provided on TACs. Meteorological and hydrographic factors 
were shown to be the major determinants of capelin year-class 
strength. The feasibility of a sustained Giant and Iceland 
scallop fishery on St. Pierre Bank was examined on the basis of a 
comprehensive abundance assessment. Biological aspects of a 
shallow-water spring breeding migration of snow crabs were 
documented for the first time and many of the accepted 
characteristics of snow crab biology (such as terminal molt) were 
shown to be invalid. A detailed analysis of the population 
dynamics of shrimp in the Cartwright Channel showed these stocks 
to be highly unstable due to the interaction of predation, 
environmental variation, low reproductive capacity and fishery 
renovals, placing in question the efficacy of TACs for such 
stocks. A systematic aerial photographic survey of whelping 
concentrations of hooded seals at the "Front" and in Davis Strait 
was carried out for the first time in 1984. Results indicated a 
much higher annual production than previously thought . A 
mark-recapture study confirmed recent suggestions that the harp 
seal population is large and increasing. The delay in the inshore 
migration of capelin was determined to be due to unusually low 
temperatures which retarded maturation rates and delayed the onset 
of beach-spawning temperatures. Analysis of data from the Gulf 
Stream and Grand Bank surveys enabled the successful prediction of 
low inshore abundance of squid in 1984, 


Research into mortality associated with precocious maturation of 
Atlantic salmon parr revealed the potential for significant 
decreases in yields of Atlantic salmon, possibly in the order of 
60 to 70 percent. Following public consultations, a document on 
federal-provincial salmon resource development, complete with 
recommendations, was advanced for consideration by senior 
management. There was a record adult salmon return to the 
Exploits River during 1984, largely attributed to fry stocking 
efforts from 1975 to 1979. It was estimated that enhancement 
activities had increased average production to about 35,000 salmon 
annually for the period 1980-84. Radio-tagging exper iments 
demonstrated that salmon smolt from the Lloyds River can navigate 
the 44 km-long Red Indian Lake, the dam at the outlet, as well as 
the main river downstream to Bishop's Falls and the sea. 
Fry-rearing experiments yielded progressive improvements in 
survival to the 90-day fingerling stage (82 percent in 1984 
compared to 50 percent in 1983 and 35 percent in 1982). The 
stocking of the first 1982 fall fingerlings within upper Micmac 
and Traverse ponds showed an average survival rate of 3 percent 
to the two-year smolt stage. A research proposal and experimental 
design were developed for the Experimental Rivers project, 
established for studying various aspects of salmonid production, 
stock recruitment relationships, optimal loading densities, etc. 
Measurements were carried out on present (base-line) salmonid 
production on three rivers. Studies on marine migration patterns 
and feeding areas confirmed the presence of salmon migrating 
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routes to the south of Newfoundland, while trans-Atlantic 
migrations of a limited nunber of salmon were recognized. A new 
database and scale analysis technique were used to classify salmon 
near West Greenland by their continent of origin; the database 
consisted of samples collected in homewater fisheries in 1982. 


Toxicological investigations on sublethal effects of pesticides 
(insecticides and herbicides) were initiated. Work at the Baie 
Verte 01] spill site provided extensive field validation of the 
high level of sensitivity to be expected from the use of mixed 
function oxidase (MFO) in biological monitoring studies, (required 
at offshore hydrocarbon development sites). A review of 
environmental risks from offshore exploration was prepared jointly 
with DOE Atlantic for use in the Phase II Report: Ocean Ranger, 
Commission of Inquiry. Also acid precipitation monitoring results 
were presented at the Royal Society of Canada review of the 
inter-departmental (DFO/DOE) program. 


Experimental immunization of cage-reared rainbow trout at Hopeal| 
hatchery against the bacterial pathogen Vibrio proved more 
effective than the antibiotics approach. A semi-synthetic antigen 
of the bacterial pathogen, Aeromonas salmonicida, was prepared 
successfully, opening the door to possible future development of 
synthetic vaccines for fish disease protection. 


A successful hydroacoustic data set describing the abundance of 
redfish was acquired for the first time. Work on the early life 
history of redfish on the Flemish Cap progressed significantly 
during the year. A major background paper was published in 
mid-year and three other manuscripts were submitted for 
publication. Significant software/hardware improvements were made 
to the Hydroacoustic Data Acquisition System (HYDAS) and key 
backup components were acquired. A review of publications from 
the Region's Research Branch, 1931-1984 was published as a 
manuscript report. 


In the Scotia-Fundy Region, branch staff were heavily involved in 
the Georges Bank case and, following the World Court's decision, 
in the preparation of reports on the impact of the single maritime 
Canada/U.S. boundary on traditional fishing patterns and on the 
distribution of fisheries resources. 


Methodology for sampling, processing and identification of scallop 
larvae was developed through a study in Mahone Bay and applied in 
the Bay of Fundy. The impact of two different meat-count 
regulations on scallop yield and biomass was evaluated to aid in 
Canada/U.S. managanent discussions. A comprehensive briefing 
document on the biology of scallops was prepared in connection 
with the developnent of a scallop management plan. In lobster 
ecology research, increased emphasis was directed toward analysis 
of the descriptive aspects of the lobster fishery itself. To this 
end, the distribution of fishing effort and of sustainable yield 
was estimated for the eastern and southern shores. An analysis of 
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the application of a yield- and egqg-per-recruit model to the 
lobster fishery in the Bay of Fundy was completed. Particular 
emphasis was directed toward understanding effort changes in 
Lobster District 4A and their impact on the fishery. Analysis of 
accunul ated Canadian tagging results of lobsters in the Gulf of 
Maine indicated much more extensive migration of mature lobsters 
than previously suspected. 


An extensive survey of 2,900 km of Nova Scotia shoreline revealed 
that 511 km@ of rocky bottom was made more favourable for seaweed 
as a result of mass sea urchin mortalities. This area is now 
expected to support seaweed biomass of 7 million tons and annual 
production of 1.8 million tons. Meanwhile, the recovery of the 
sea urchin population through larval settlenent has already begun. 


Freshwater and anadromous fisheries research highlights included 
five new river enhancement projects, construction of Phase II of 
the Mactaquac salmon early-rearing facility, and expansion of the 
Mersey hatchery. New production regimes and expansion facilities 
resulted in increased production and reduced costs for the fish 
Culture-progran. Pilot studies showed that salmon rear ing 
procedures could be adapted to produce smolts in one year instead 
of two. 1985 salmon smolt production was expected to be more than 
double that of 1981, and the cost per smolt to be reduced by 40%. 
Increased production also made more smolts available to the 
rapidly developing salmon aquaculture industry. 


In marine fish research, the first substantial analysis of 
groundfish community structure on the Scotian Shelf was 
completed. The overall picture is one of a system in which 
species distribution is strongly aligned with the physical 
environment and consistent through time. This information may be 
appl icable to other multi-species management problems. An 

exper imental observer program was conducted on the S.W. Nova 
Scotia herring purse seine fishery to obtain an independent 
estimate of the harvest and, ultimately, to determine the 
reliability of abundance estimates. A detailed examination of 
existing data-gathering and processing methods for groundfish 
Surveys and commercial sampling revealed considerable potential 
for improved efficiency. One larval herring plankton survey was 
conducted to provide direct input into the assessment for subareas 
4W/4X, and five plankton Surveys in 4X provided synoptic coverage 
of the distribution and abundance of larval haddock and other 
species for the Southwest Nova Scotia Fisheries Ecology Program. 


Fisheries and Environmental Science research highlights encompass 
findings from a broad spectrun of scientific studies in 
aquaculture development and habitat protection. In aquaculture, 
advances in determining the pathogenic factors associated with the 
Salmon disease, furunculosis, were Significant. Progress was made 
in the development of vaccines for furunculosis in salmonids and 
gaffkenia in lobsters. An invertebrate reference diet was 

formul ated, tested internationally, and evaluated. Methods to 
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manipulate the lobster reproductive cycle for culture broodstock 
purposes also proved successful. Research on salmon diet 
formulation, smolt physiology, maturation control and husbandry 
techniques, in addition to fish health diagnostic support, 
contributed substantially to the steady growth of the Bay of Fundy 
salmon cage industry. The Salmon Genetics Research Program 
established a selection line for improved performance of Atlantic 
salmon in sea cages. 


The effects of acidity and related stream chemistry parameters on 
the growth and survival of juvenile salmonids in the Westfield 
River in N.S. were defined under the national acid rain program. 
Methods were developed to estimate benthic production and to 
identify new toxic chemicals in oil-based drilling muds and gas 
blow-out condensates. Studies on the trend analysis of organic 
and trace metal contaminants in selected east coast fish stocks 
continued in conjunction with international prograns. The 
Atlantic Reference Centre, a comprehensive collection of taxonomic 
specimens, was established at the St. Andrews Biological Station 
and includes extensive material collected during the Scotia Shelf 
Ichthyopl ankton Progran. 


In the Gulf Region, Atlantic salmon movements were studied in 
Nepisiguit Bay, using ultrasonic tagging and tracking, to assess 
the impact of the commercial salmon fishery on that stock. The 
utility of a streanside incubation box for Atlantic salmon eggs 
was investigated at a remote site in the Pabineau River. The 
spatial distribution of early- and late-run stocks in the 
Bartholomew River during the pre- and post-spawning period was 
studied using ultrasonic tagging. Salmon enhancement initiatives 
on the Nepisiguit and Bartholomew rivers were continued. Twelve 
index rivers were used to measure spawning escapenent of Atlantic 
salmon and other diadromous species to rivers in the Gulf Region 
and spawming requirenents, current escapenents and forecasts for 
1985 were calculated for the Restigouche, Nepisiquit and Miramichi 
rivers. 


A total of 20,000 salmon parr were released in Profitt's Pond, 
Prince Edward Island, to study the feasiblity of rearing smolts in 
spring-fed natural lakes, ponds or man-made impoundments with 
supplementary feeding and predator control. The study is to be 
evaluated in terms of smolt size, fin condition, physiological 
condition and survival. Adult returns from semi-natural ly-reared 
and hatchery-reared smolts are to be compared. A research project 
was undertaken at the Cardigan hatchery facility, in collaboration 
with the University of P.E.1I., to determine the effect of 
temperature and photoperiod on salmon kelt reconditioning in fresh 
water. This project is to include comparison of the products of 
four experimental regimes, with respect to physiological 
condition, growth, survival, maturity, viability, egg size, etc. 
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Improvenents in fin condition and production of year old smolts 
were achieved with modification of lighting and holding tanks, 
respectively, at the Charlo Fish Culture Station. Satellite 
rearing systens, involving the cooperation of interest groups, 
were shown to be viable for smolt production. Trials with 
"upwelling" boxes produced a 25% increase in alevin size. 


A habitat baseline survey was conducted on the entire Jacquet 
River system and steps were taken to develop a computerized 
Integrated Fisheries Information System on Habitat (IFISH). 


Scientific advice was provided on the potential impact of changes 
in the lobster fishing season, fishing districts and size limits. 
A preliminary study was initiated in to population genetics and 
the identification of lobster stocks in the southern Gulf of St. 
Lawrence. 


A six-week cod survey, August-October, yielded valuable 
information on abundance and age composition of the 4TVn cod 
stock. A parasite survey was conducted to assess the significance 
of smelt in the seal worm life cycle. 


An analytical assessment of both spring and fall herring spawning 
groups was carried out. On the basis of trials with four mesh 
sizes, herring gillnet selectivity was determined to be a linear 
function of stretched mesh dimensions. Two acoustic systems were 
pilot tested successfully to determine their use in documenting 
adult herring distribution and abundance. A study of herring 
parasite distribution was initiated to determine the usefulness of 
parasites for differentiating between spring and fall spawners and 
for identifying stock components of area 6VN (Sydney Bight) . 


In the Québec Region, the Fisheries Research Branch is organized 
into four divisions. 


The Fisheries Science Division devoted a significant portion of 
its resources to the assessment of fish and invertebrate stocks, 
in order to formulate managenent advice via CAFSAC. Research 
studies also focussed on the early sea life of salmon; on growth, 
migration and cause’s of massive mortality in eels; on cod 
migration and feeding; on identification of herring spawning 
groups; on northern shrimp larvae and growth between moultings; 
and on the pre-recruit stages and terminal moulting of snow crab. 


The Fisheries Ecology Division, located at Rimouski, conducted 
Studies on migration and abundance cycles of herring in the Gulf, 
on growth of fish and invertebrate larvae, and on the factors 

in fl uenc ing their survival to the recruitment stage. New 
information was obtained on the role of whelk and sea stars in the 
benthic communities of the coastal zone and on the feeding 
behaviour of three fish species living in this habitat. 
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The Arctic Research Division conducted studies on seals, whales 
and the northern marine ecosystems. In the Gulf of St. Lawrence, 
hooded seals became the major research issue following the virtual 
cessation of the harp seal hunt. In the Arctic, studies continued 
on feeding and reproduction of ringed and bearded seals. Work on 
beluga was conducted in the Northwest Territories, Hudson Bay and 
the St. Lawrence estuary. A study was initiated on the 
distribution of bowhead whales northeast of Baffin Island. The 
Division also obtained new data energy circulation in the 
invertebrate communities. A new species of cyclopoid copepod, 
which spends the major part of its life cycle in the ice, was 
described in publication. 


The Fish Habitat Division produced technical reports on acid 
precipitation. An outline of concerns on its effects on fish and 
fish habitat in Québec was published following a presentation made 
to the Permanent Committee on Fisheries and Forestry. 

Publications were also produced on other aspects of the problem 
such as the influence of acidification on survival and development 
of eqgs and yolksac-bearing alevins of brook trout in the 
Charlevoix region, and the presence of metals and major ions in 
the flesh of fish from thirty-two Québec lakes. With regard to 
studies on the lagoon environment, reports were published on the 
stability of artificial islands and the distribution of benthic 
species, as well as on the presence of American sand-launce in the 
lagoon of Grande-Entrée, Magdalen Islands. 


In the Ontario Region, Fish Habitat researchers engaged in 
activities associated with the Turkey Lakes Watershed Study (in 
collaboration with DOE), and with the summary and synthesis of 
data from the DFO National Inventory and Survey of Lakes and 
Rivers in Eastern Canada. These studies yielded considerable 
data. Work proceeded on synthesis and publication of the results 
and on developing models for predicting the impact of acid 
precipitation on fisheries in that part of Canada. A summary of 
the information gained through the various acid precipitation 
studies was presented in a brief to the Standing Committee on 
Forestry and Fisheries. 


In addition to acid rain studies, work (in collaboration with the 
Ontario Ministry of Natural Resources) was initiated on the 
activities of whitefish at spawning time, focussing on 
distribution of the spawning shoals of the Upper St. Mary's 

River. As well, acoustic surveys were carried out in the upper 
Great Lakes on the exotic resident pink salmon and the Black Bay 
lake herring stock. These surveys address the Ontario Ministry of 
Natural Resources' concerns regarding the possible expansion of 
pink salmon and the depletion of herring. Data on present and 
historical fish habitat on the Hamilton Harbour and the Great 
Lakes were used to formulate habitat rehabilitation strategies for 
recommendation to the International Joint Commission. 
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Studies continued on the impact of toxic chemicals on the Great 
Lakes biological community. Contaminants monitoring progr ams 
identified increased body burdens of PCB and Mirex in Lake Ontario 
lake trout. This represents a reversal of the downward trend 
noted from 1977 to 1981. Ultratrace analysis techniques were 
developed for assessment of recently identified contaminants in 
Great Lakes biota. Historical trends with regard to these 
contaminants are being traced through retrospective analysis of 
archived tissue samples. Widespread alkyllead contamination was 
confirmed in water, sediments, fish and other biota downstream 
from alkyllead industries on the St. Lawrence and St. Clair 
Rivers, leading to a Water Quality Board recommendation for 
further studies on the potential human health hazards of fish 
consumption. The kinetics of uptake, metabolism, and excretion of 
organic toxic compounds such as polycyclic aromatic hydrocarbons, 
chlorobenzenes, diphenyl ethers and dioxins in fish were studied 
and the results used to evaluate, explain, and manage contaminated 
fisheries. 


Studies continued on the association of environmental pollution 
with the prevalence and the nature of fish tumours. Tumour 
prevalence seems to be increasing in fish collections from the 
lower Great Lakes. Three different techniques (fish 
immunoresponse, mixed function oxidase, and algal adenylate energy 
charge) were developed and used for determining the physiological 
and biochenical "health" of fish and algae in the contaminated 
environments. The utilization of phytoplankton communities as a 
bioassessment tool for the evaluation of sediment-associated 
contaminants progressed. Pure algal cultures and single 
contaminant evaluations were replaced by the use of natural 
phytopl ankton communities and elutriates from contaminated 
sediments during the technique development phase. Experiments 
using a daphnia-phytopl ankton model ecosystem were used to 
estimate the impact of contaminants on pelagic productivity. The 
results would link laboratory bioassays to effects of ecosystems 
and fishery productivity. 


Studies using phenols and polynuclear aromatic hydrocarbons in 
fish and chlorobenzenes in algae were carried out on the 
structures of these compounds and their toxicity to fish and 
algae. The results could be used to predict the effects of other 
untested compounds based on their structures and properties. 
Laboratory and field studies on the effects of metals, singly and 
in mixtures, demonstrated the synergistic toxic effects of the 
metal mixtures. 


In the Western Region, research into the effects of Long Range 
Transport of Air Pollutants (LRTAP) on freshwater fish habitat was 
conducted through laboratory and whole-ecosystem studies. Acid 
loading of Lake 223 was reduced in order to begin assessing 
recovery. Studies of aluminum and acid interaction were initiated 
in Lake 114. Activities continued in sulfuric acid-nitric acid 
comparison in double-basined Lake 302, on eutrophication studies 
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on Lake 227, and on experimental acidification of bogs. Studies 
continued on trace metals and acid-metal interactions, and on 
long-term variation in ecosystem parameters under natural 
conditions. The rates of mercury methylation-demeth ylation in 
reservoirs of different ages were studied under the 
Canada/Manitoba Mercury Agreement. Results of investigations on 
mercury and reservoir fisheries were prepared for publ ication. 
Research continued on pathways and deleterious effects of 
chemicals on bacteria, algae, invertebrates and fish at levels of 
biological organization ranging from biochemical to ecological. 
Emphasis was placed on understanding how stress applied to 
individuals and single-species may cause impacts at the community 
and ecosystem levels. A paper was being prepared on the mass 
balance of uraniun, thorium, radium, lead and polonium isotopes in 
Saqv aqjuac streams, rivers, precipitation, lake waters and 

sed iments. 


A major study on broad whitefish ecology in the Mackenzie Delta 
was initiated, focussing on habitat utilization patterns of broad 
whitefish and based on micro-element composition in annular growth 
structures. 


The Fisheries Rehabilitation Research Project continued with the 
collection of baseline biological data on the Dauphin Lake basin 
and completion of an intensive survey of invertebrate communities 
associated with land use disruptions. At the Rockwood 
Experimental Hatchery, nine strains of rainbow trout, one strain 
of brook trout and six strains of Arctic charr were raised. Five 
strains of Arctic charr spawned successfully, including three for 
the first time. Studies were conducted on the dietary 
requirenents, metabolisn and growth of Arctic charr under 
intensive culture conditions. Monitoring continued on diseases of 
walleye and pike. 


Field observations were initiated on population ecology and 
productivity of selected Arctic marine mammals. Ongoing studies 
on stock identification using biochemical methods intensified as 
collections increased. Similar studies on Arctic freshwater and 
anadromous fishes continued. Immunological investigations were 
initiated of the phylogenetic relationship between narwhal and 
beluga whales. Studies of marine mammal productivity were begun. 
Beluga whales harvested by Inuit hunters were investigated for 
stock identity, growth, energy budgets, age, dental morphometry, 
reproduction and nutritional biology. Other samples were studied 
for biochemical aspects of pollution (oi1, metals, organic toxic 
substances) with respect to marine mammals. Investigation 
continued on the spatial and temporal distribution of ringed and 
bearded seals in the Beaufort Sea and Amundsen Gulf. An ecosystem 
study was initiated in the Resolute area to determine the 
productivity of Arctic marine food chain components, with initial 
emphasis on open-water and subice algae, amphipods, and Arctic 
cod. Work continued on the experimental cropping of lakes in the 
Yellowknife area. 
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More than 60,000 wide-ranging chemical analyses were provided by 
the service units of the Chemical Analysis and Research Section. 
The research units focussed on issues such as heavy metals and 
organic compounds in Arctic fish and marine mammals, the 
toxicology and tainting properties of crude and refined petroleun 
products, the toxicology of oil and dispersant mixtures, the 
dynamics and toxicology of pesticides, the environmental dynamics 
of dioxins and the biochemical and pathological responses of fish 
and marine mammals to oils and heavy metals. 


Arctic Resource Assessment fishery studies focussed on gathering 
biological data on fish species of particular interest for 
commercial, sports and subsistence exploitation. Specific stocks 
of lake trout, lake whitefish and walleye were investigated in the 
Great Slave and Great Bear Lake areas and along the Mackenzie 
River. Arctic char stocks in the Cambridge Bay, Rankin Inlet and 
Mackenzie Delta areas were also studied. In addition, the Eastern 
Arctic test fishing program to determine populations of Arctic 
char suitable for sustained commercial exploitation was extended. 


Marine mammal studies involved collection of data on age, size, 
and maturity of beluga taken during the Mackenzie Delta 
subsistence hunt; a shore-based census of the number of beluga 
frequenting Clearwater Fiord in Eastern Baffin Island during 
August; and aerial surveys to estimate the number and summer 
distribution of narwhal in the Lancaster Sound and Repulse Bay 
areas. Arctic Resource Assessment staff participated in year one 
of a two-year study to develop a practical technique for tagging 
beluga and possibly narwhal. The study is part of the World 
Wildlife Fund "Whales Beneath the Ice" Program. 


Arctic Resource Assessment habitat studies continued in the lower 
Mackenzie River and Delta areas. Radiotelemetry and 
hydro-acoustic techniques were used to determine the timing and 
pattern of migration, spawning areas and overwintering locations 
of lake and broad whitefish. Other activities include the 
beginning of a multi-year study to identify areas of significance 
to marine and estuarine fishes along the Beaufort Shelf between 
Demarcation Point and Cape Bathurst, continuation of monitoring 
studies into the effects of the Norman Wells pipeline on fish and 
Fish habitat, and the contribution of the Nanisivik and Polaris 
mines to the accumulation of trace metal contaminants in the 
marine environment. 


In the Pacific Region, Hecate Strait ecology studies yielded 
results indicating that predation by dogfish and halibut had 
minimal effect on crab populations, compared with the effects of 
temperature on larval recruitment. Cod recruitment was shown to 


eg See with net northward transport of sea water in Hecate 
Ralite 


The Deriso production model was revised to provide a new method 
for analysing catch and effort data, including a new technique for 
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model identification. A computer package was developed for 
estimating parameters of non-linear systems - applicable to 
various fisheries models. 


Research in product technology was discontinued in mid-year. A 
high-capacity, compact freezer was developed and used in the 
commercial fishery; it was demonstrated that prawns could be held 
for 84 days with minimal effect on the edible portions. 


As one of the highlights of the Lake Enrichment Program, the 
highest return of sockeye salmon in 45 years was observed at 
Henderson Lake, and no problems of blue-green algal blooms erupted 
in any of the twelve lakes treated. Documentation was initiated 
for reconstruction of major salmon stock runs. It was 
demonstrated that coho smolts do not respond to star pattern 
position changes, but do orient to preferred position. The 
suggestion of orientation in response to magnetic field remains to 
be investigated. Electrophoresis was used successfully to 
distinguish stocks in the Johnstone Strait mixed chun salmon 
fishery, providing a basis for in-season managenent. Predation on 
juvenile chun salmon was shown to occur over a greater size range 
than previously surmised. A new hot-branding technique was 
developed and tested on juvenile salmon with encouraging results: 
low mortality and several months' mark retention. 


Chinook micro-habitat studies were initiated at Kloiya Creek near 
Prince Rupert to complement micro-habitat investigations on the 
Campbell River estuary. A workshop on Stream Indexing for Salmon 
Escapement Estimation was held and the proceedings published. 


The mechanism of parent to progeny transmission of the pathogen 
responsible for bacterial (KD) kidney disease was elucidated. A 
report on rate of healing of scars on chinooks was produced. KD 
bacteria were shown to rapidly become resistant to the drug 
erythromycin. The myxosporean parasite, Myxobolus, found in brain 
tissue, proved to be a useful discriminant between northern B.C. 
and S.E. Alaskan sockeye salmon stocks. On the basis of evidence 
provided by trematode parasites, it was determined that steelhead 
of North Anerican origin roam as far west as 167°E in the north 
Pacttic. 


Canola meal was shown to have good potential for chinook diets if 
the chinook are held in sea water. It was also demonstrated to be 
a valuable protein supplement for coho providing triiodothyronine 
is added to restore normal thyroid function. Phenotypic 
male/genotypic fenale rainbow trout that will yield only female 
progeny were produced experimentally. One hundred thousand 
(100,000) sterile kokanee were successfully produced for the 
Province of B.C. Use of recombinant chicken and bovine growth 
hormones to stimulate growth of juvenile salmon led to submittal 
of a patent proposal. A weak correlation between return rate and 
ponding density in chinooks, but a high correlation between return 
rate and size of smolts, was observed. 
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Changes in herring size-at-age proved to have a substantial impact 
on recruitment and stock biomass. Multivariate analysis showed 
two groups of herring based on head shape, a secondary division 
based various measurenents and the existence of two stocks within 
the Strait of Georgia. A Canadian commitment to an international 
juvenile sablefish tagging program was fulfilled. 5,000 tagged 
juveniles were released in three major fishing areas. A paper on 
groundfish sampling analysis was completed and submitted for 

publ ication. 


Seasonal patterns of distribution, reproduction and parasite 
distribution were determined for adult king crab. Larval growth 
rates for cultured Japanese scallops proved higher than previously 
reported, and for rock scallops, equal to the best reported. An 
International Shellfish Symposium was hosted by the Shellfish 
Research Section of the Pacific Biological Station, Nanaimo. 


Regulations and Enforcement Branch 


The department administers 15 federal acts and approximately 60 
sets of regulations. The Regulations Unit formulates, drafts and 
interprets the majority of these acts and regulations to provide 
the federal government and five delegated provincial departments 
with the legal basis for their fisheries management plans. 


Enforcement of the international boundary in the South West New 
Brunswick Area has been successful. American draggers are still 
working close to the line and probably cross it from time to time, 
but the numbers and gravity of incidents have dropped 
considerably. 


Patrols concentrated on the US/Canada boundary through Georges 
Bank where there has been a great deal of American activity. Even 
with the October, 1984 establishment of the Hague Line, American 
vessels continued to fish sporadically on the Canadian side of the 
line. On January 30, 1985, the captain of the America 200 pleaded 
guilty and was fined $5,000 for unauthorized fishing in Canadian 
waters -- the first such prosecution. As in 1983-84, the squid 


RSE failed to materialize, and the Japanese tuna fishery ended 
early. 


Aerial surveillance also focussed on the Hague Line (1,415 
Sightings) with Scotia-Fundy allocating 857 hours of air time to 
surveillance activities, the Gulf Region donating 54 hours, and 
the Department of National Defence dedicating 530 hours to 
multi-task flights. The Aurora patrolled areas off the Grand 
Banks, the Flemish Cap, Labrador Coast and the Davis Strait for a 


total of 427 hours. There was a Fishery Officer on board each of 
the 44 flights. 


The Special Force was deployed in Cape Breton on two occasions, 
and once in New Brunswick, though the main effort was in South 
West Nova Scotia with an emphasis on lobster poaching. Assistance 
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was also given to local Fishery Officers, particularly those 
concerned with clam fisheries regulations in the Parrsboro area, 
and this collaboration resulted in numerous prosecutions and 
seizures. Officers attached to the Special Force also assisted in 
a local grey seal research project. 


The activities of major seal hunt protest groups were monitored, 
and information forwarded to DFO Ottawa, as well as to other 
federal and international agencies. The unit compiled a number of 
reports -- for example, one on salmon enforcement problems in 
South West Nova Scotia. Also, lectures were given on a variety of 
enforcement subjects. 


The Observer Program accounted for 48 percent coverage of the 
silver hake fishery; 100 percent coverage of the Japanese redfish 
fishery, the French and Portuguese cod fisheries, and the Herring 
Over-the-Side Sales Program in the Bay of Fundy; and 12 percent 
coverage of domestic groundfish vessels longer than 90 feet. A 
successful study of dragger operations was carried out, and 
reports were compiled on the French Gulf cod fishery, the Scotian 
Shelf shrimp fishery and the Japanese tuna fishery. An interim 
report was prepared on observer coverage of the small dragger 
fleet in area 4X. 


Reduction in offshore scallop stocks resulted in more fishing for 
small scallops in South West Nova Scotia, and enforcement had to 
be increased to prevent overharvesting of the immature scallops. 


Poaching continues to be a major problem in District #1 of the 
South West New Brunswick lobster fishery, and nightly violations 
of the clan beds also occur. Strenuous efforts were made during 
the year to renove illegal gear and to apprehend violators, but 
low penalties and a general lack of credibility on the part of DFO 
make it impossible to correct the situation. 


A complete revision of the Fishery Officer Manual was completed, 
and new manuals were issued to some 200 field staff. 


The major task in the Gulf Region was the development and 
implenentation of the 1985 Tri-Regional Management regime for the 
French Gulf Treaty Fishery. The department organized two 
inter-regional meetings, as well as the Canada/French Technical 
meeting, and carried out hundreds of hours of aerial tracking and 
sea patrol. The Quebec and Scotia-Fundy observer programs ensured 
complete observation -- 492.5 sea days -- of the fishery from 
January to March, and weekly reporting ensured the delivery of 
timely data to all concered parties. 


A master training plan was completed for the Gulf Region under the 
supervision of a new Training Coordinator. The program undertook 
the training of of 20 classroom instructors and 39 on-the-job 
coaches. In addition, several workshops were held to improve the 
skills of experienced personnel. Two recruits entered the ful 
two-year training program. 
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MARKETING AND INTERNATIONAL FISHERIES 


Economic Development 


The Fisheries Prices Support Board (FPSB) was authorized to 
implenent a three-part progran for frozen cod products as follows: 
(i) a buy-sell progran of up to 4.5 million kilograms of frozen 
cod fillet blocks; (ii) a market development initiative to help 
sell up to 2.3 million kilograms of cod blocks in non-traditional 
export markets; and (iii) a market development initiative 
involving the sale, also to non-traditional markets, of up to nine 
million kilograns of frozen head-on or headless and gutted cod 
products. 


Shortly after the announcement of this program, the market 
improved so that limited use was made of the progran. However, 
FSPB did purchase 194,854 kilograms of frozen cod fillet blocks, 
all of which were re-sold to the original suppliers by March 31, 
1985. The board also helped processors sell 675,850 kilograms of 
head-on or headless and gutted cod in non-traditional markets. 


To assist herring producers in eastern Canada, FPSB was authorized 
to implenent a buy-sell program for some 10,000 tonnes of cured 
and frozen herring products. Because of an unusually long season 
in the herring roe fishery in 1984-85, only 2,873 tonnes of 
herring products, valued at $2.6 million, were sold to the board. 
Sales of herring products to March 31, 1985 amounted to $877,580, 
and the board held 1,700 tonnes of herring products as inventory 
at year-end. 


FPBS also purchased canned mackerel valued at $2.2 million to help 
meet the food fish requirements of the food aid progran of the 
Canadian International Development Agency (CIDA). Sales to CIDA 
during the year totalled $2.1 million, and the board had 
inventories at year-end valued at $100,000.* 


More than $14 million in loans were guaranteed to 879 fishermen 
through chartered banks and other designated lenders under the 
Fisheries Improvenent Loans Act. 


Insurance, under the Fishing Vessel Insurance Plan (FVIP), was 
provided for 8,371 vessels valued at $361 million. With $7.8 
million collected in premiums and claims totalling $9.2 million, a 
deficit of $1.4 million resulted. 


Also, under the Fishing Vessel Subsidy Assistance (FVAP), $5.35 
million was made available for the construction, modification or 
conversion of 653 Atlantic fishery and 79 inland fishing vessels, 
all of then less than 22.9 metres in length. 


* The FPSB annual report, which is tabled in Parliament, contains 
more details on the above programs. 
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Marketing 


The Marketing Directorate is the focal point for the department's 
marketing function. It plans, develops and implements policies, 
strategies and programs to help market Canadian fish and fishery 
products and enhances the viability of the fishing industry in a 
mannter consistent with domestic and world-wide marketing 
opportunities. 


To fulfill this mandate, an integrated "sea to table" approach has 
been developed including market intelligence and early-warning 
system to improve marketing efficiency; market-related product 
costing and production-planning systems; implementation of pilot 
market-extension projects aimed at developing new business; 
improved organizational structures for marketing; and, consumer 
education and promotion of fish and fishery products. 


The Marketing Directorate consists of: Marketing Intelligence and 
Planning Branch; Marketing Programs and Extension Services Branch; 
and Promotion Branch. 


In 1984-85, the Market Intelligence and Planning Branch carried 
out extensive market analyses and research -- as, for example, a 
detailed study of the French salmon market -- in order to provide 
forecasts and business advice to industry and government. 


The concept of species-marketing continued to generate strong 
interest in industry and government. The Market Intelligence and 
Planning Branch developed species marketing strategies based on 
up-to-date marketing intelligence according to species, product 
and market. Short-, medium- and long-term forecasts were prepared 
for many programs, and early-warning systems were developed. 
Existing market intelligence and data systems were improved and 
computerized. Annual market forecasts for Atlantic species were 
provided to industry and government through "road show" 
presentations in St. John's, Halifax and Montreal. 


Market bulletins on the major shellfish species were published and 
distributed to the processing industry, governments and fishermen. 


Regular marketing advice was provided to processors and industry 
associations and to DFO managers. Also, assistance was rendered 
in the negotiating of bilateral fisheries agreements, over-the 
wharf and over-the-side arrangements. For example, a capelin 
marketing mission was sent to Japan, and the branch participated 
in the Canada-Scandinavian Groundfish consultations in Norway. 


The computer-based production planning and costing system 
(Mico-Plan) was installed in an additional 22 locations across 
Canada, including 12 processing plants. 
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The results of a study on the effect of size and quality of cod 
and flatfish on processing yields and productivity were published, 
and presentations on the results were given to various industry 
groups. 


The DFO/Air Canada Fresh Fish pilot project continued to expand 
opportunities for the movement of fresh fish by air. Meetings 
with producers, packaging suppliers, industry and other interested 
groups on the Atlantic and Pacific coasts helped to resolve many 
of the early problems associated with the project such as costly 
leakage. In 1984, Air Canada reported an increase of more than 
80% in the volume of its fresh fish shipments. 


The department also facilitated airline programs aimed at 
improving cold-storage facilities in key airports and training 
employees in the handling of highly perishable seafoods. Air 
Canada, with technical assistance from Marketing Prograns, also 
developed industry guidelines for the acceptance of fresh seafood 
cargo, and an audio-visual presentation was developed, in 
cooperation with DFO Newfoundland, for use as a training tool in 
Air Canada terminals around the world. 


A study of nomenclature and logo development for final-product 
grading was carried out, and marketing aspects of aquaculture were 
investigated. Also, the market for irradiated fish was 

monitored. In the area of sealing, the department worked to 
revitalize the industry through, for example, the publication of a 
promotional brochure on Canadian seal-skin products. 


The Promotions Branch sponsored the eighth annual Novenber Fish 
and Seafood Month campaign, representing a cooper ative government/ 
industry effort to improve Canadian awareness of fish. The 
progran is directed to consuners, restauranteurs and retailers 
alike and aims to increase the sales and consunption of fish: 
comparative sales figures for the eight years during which the 
progran has been in effect indicate that the project has been 
successful . 


A new initiative of the Promotions Branch, designed to tie in with 
November Fish and Seafood Month, was the introduction of 
provincial and national Neptune Awards for excellence in fish and 
eeeae) merchandising at retail and food service outlets in 

anada. 


A five-year, $7.2 million generic advertising progran for fish and 
seafood was launched in Canada in January, 1984, with second and 
third phases of the multi-media Campaign being successfully 

imp] enen ted in fall, 1984 and spring, 1985. The theme of the 
Campaign was "Today's Dish is a Fish" in English and "Du Poisson 
av ec Rai son" in French. The mix of television, consumer and trade 
Magazine advertising provided optimum exposure to the target 
audience. Subsequent stages of the canpaign were also made to tie 
in with the November Food and Seafood Canpaign. 


a ae < 


The Fisheries Food Centre undertook a broad range of promotional 
activities in support of Canadian fish both in and beyond Canada. 
FFC staff developed and tested recipes for two new publications, 
for microwave and calorie-conscious cooking repspectively, and it 
oversaw the production of two posters: "Versatility" and 
"Variet y'. A nunber of retail seminars, cooking demonstrations 
and school presentations were organized, and nine major food shows 
and exhibitions in Canada, the U.S., Europe and Japan were 
coordinated or attended. 


A successful "Canada Fish Day" reception was held on Parliament 
Hill to focus the attention of Canada's trade partners -- actual 
and potential -- on this country's position as the world's 
pre-eninent exporter of fish and seafood products. 


International 


On January 28, 1985, the Minister of Fisheries and Oceans for 
Canada and the Anbassador for the United States signed a treaty on 
Pacific Salmon. Its later ratification by the Prime Minister of 
Canada and the President of the United States brought to an end 
15 years of negotiations. The treaty establishes a new Pacific 
Salmon Commission to replace the International Pacific Salmon 
Fisheries Commission (IPSFC) to act as a forum for implementation 
of the Treaty and for negotiating future harvesting shares. Each 
country has agreed to conduct fisheries and enhancement programs 
to prevent overfishing and promote maximum production and to 
benefit in a measure equivalent to the production of salmon 
originating in its waters. 


Work also continued towards the establishment and implementation 
of Canada's bilateral fisheries treaties. Some international 
conservation problems received special attention -- fisheries 
trade issues, aid and technical assistance to developing countries 
and, in particular, fish-product food aid. 


Problens developed in the implementation of the European Economic 
Communit y's obligations under the Canada-EEC Fisheries Treaty, and 
work was done in an effort resolve the overfishing of northern cod 
by one EEC menber outside the 200-mile zone. 


Boundary negotiations with France concerning the area ont? St 
Pierre and Miquelon continued. Later in the year, the French 
attempted to introduce a 50-metre factory freezer trawler into 
the St. Pierre and Miquelon fleet for use in the Gulf of St. 
Lawrence. The directorate supported the government's position 
that this did not conform to the 1972 Canada-France treaty, and 
negotiations began for the settlement of the dispute under the 
treaty's conpulsory arbitration clause. 


The long-standing impasse with Spain continued and, as a result, 
Spain received no allocations in the Canadian zone in 1985; also, 
the Spanish market for Canadian fish products renained largely 
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closed, as in previous years. Steps were taken to terminate the 
Canada-Spain Fisheries Treaty as of 1986. 


Portugal, which acts as one of Canada's most important cod 
markets, was provided with surplus and non-surplus allocations in 
1984 and 1985. This was in keeping with government policy based 
on the reconmendations of the Task Force on Atlantic Fisheries. 


Six Portuguese-registered vessels loaded 2,995.36 tonnes of green, 
salted cod from South West Nova Scotia under the Canada/Port uqal 
Agreement. Inspection monitored this operation to ensure that the 
moisture content conformed to contractual specifications and to 
verify quantities loaded. 


DFO consultations with Japan included a mission led by the 
department's deputy minister. Canadian fish exports to Japan 
average about $200 million annually, so it is Canada's largest 
national market after the U.S.A. 


Bilateral fisheries relations with Cuba and the German Democratic 
Republic went smoothly with both countries fulfilling their 
purchase obligations, though purchases by Poland continued to lag 
behind commitments. The USSR's $12 million purchase commitment 
for 1984 ran into problens, and negotiations were undertaken to 
add it to a commitment for an additional $12 million in purchases 
in 1985. Conditions were attached to facilitate fulfillment. 


The directorate continued to play a key role in helping Canada to 
achieve its objectives within the Northwest Atlantic Fisheries 
Organization (NAFO). Continuing success was experienced in the 
establishment of conservation measures (in particular, safe total 
allowable catch limits) and Canadian allocations in the area 
beyond the 200-mile 1 imit. 


The October 1984 decision of the International Court of Justice 
to establish a Gulf of Maine boundary between Canada and the 
United States led to the establishment of a Canadian 
Government/Industry Advisory Group to analyze the impact of the 
decision and to provide advice on action for 1985. 


Fisheries products continued to represent an increasing share of 
Canada's food aid basket, reaching a level of more than $30 
million in 1984-85. Directorate staff coordinated food aid 
purchases between the fishing industry, CIDA and the World Food 
Progran. 


Negotiations of French quotas were undertaken, also on the 
establishment of international salmon managenent commissions or 
conventions, the reduction of the total allowable catch of 
Greenland salmon and the establistment of foreign arrangenent 
prograns. Lengthy consultations on over-the-side sales failed, 
for the first time, to produce a 1984 progr am. 
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The directorate convened a Food and Agriculture Organization (FAQ) 
working group to establish a universal code for marking and 
identifying distant-water fishing vessels. The working group 
recommended a code which the FAO is now working to implement. 


The General Agreenent for Tariffs and Trade Organization (GATT) 
and the Organization for Economic Cooperation and Development 
(OERD) carried out a study of fisheries trade problems, focussing 


on the prospect of further liberalization and anew round of 
multilateral trade negotiations. 
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POLICY AND PROGRAM PLANNING 


A major organizational development during the year was the 
establishment of a Policy and Program Planning Service with the 


goals of: 


developing a long-term strategic policy development plan and 
framework for the department to enhance the integration of 
departmental policy and overall government priorities; 


coordinating the department's strategic input into the policy 
expenditure management system; 


developing, through economic and commercial analysis, advice to 
the Minister on policy options for the future development of 
Canada's fisheries and oceans sectors; 


coordinating advice on major policy issues to the Minister; 
carrying out the department's programs evaluation function; and 


coordinating and negotiating fisheries and oceans interests at 
the federal/provincial-territorial level. 


The Strategic Policy and Planning Directorate has four divisions: 
Strategic Policy, Strategic Planning, Native Affairs, and 
Federal-Provincial Relations. 


The Strategic Policy Division, in addition to coordinating and 
contributing substantive policy advice to the Minister, was also 
responsible for developing proposals to encourage the further 
growth of the commercial aquaculture industry in Canada. This 
latter initiative led to discussions with all provinces and the 
consensus that the two levels of government should cooperate, on a 
bilateral basis, to foster the aquaculture industry. 


The Strategic Planning Division acted in a number of areas to 
establish and implement an effective strategic policy and planning 
capacity within the department, and integrate strategic planning 
with work planning and operational pianning processes. 


The Federal-Provincial Relations Division participated in the 
arrangements for numerous federal-provincial/territorial, 
bilateral and multilateral meetings and consultations during the 
year. The Atlantic Council of Fisheries Ministers (ACFM) met four 
times, while the Federal-Provincial Atlantic Fisheries Committee 
(FPAFC) and the Federal-Provincial Freshwater Fisheries Committee 
(FPFFC) of Deputy Miniters have also been active. 


The Native Affairs Division is the focal point for policy 
development, program coordination and advice on all Native-related 


=" 35) = 


issues which impinge upon the department's mandate. Work on the 
negotiation of Native land claims continued, with staff involved 
in the Nishga claim in B.C., the Dene/Métis claim (NWT) and the 
CYI claim (Yukon). Following ratification of the COPE 
(Inwialuit, Western Arctic) claim, a DFO implementation plan was 
developed, in consultation with the Western Region, for inclusion 
in the overall plan being prepared by the Department of Indian and 
Northern Affairs. 


The Economic and Commercial Analysis Directorate of the Service is 
comprised of three divisions: Economic Mnalysis and Statistics, 
Commercial Analysis, and Recreational Fisheries. 


The Economic Analysis and Statistics Division carried out a range 
of economic studies, including an analysis of the comparative 
viability of factory freezer trawlers, freezer trawlers and 
wetfish trawlers, an overview and outlook report for the Minister 
on the fisheries and oceans sector, an economic impact report for 
the Gulf of Maine international arbitration, and an evaluation of 
the impact of acid rain on the Canadian fisheries. The income 
position of Atlantic and Pacific fishermen and the capacity of the 
Atlantic processing sector were surveyed in 1984-85; statistics on 
landings, production, exports and imports were published; and 
related data were provided to industry and governments in response 
to numerous information requests. 


The main activities of the Commercial Analysis Division during the 
year included providing internal advice on restructuring and 
refinancing of Atlantic fisheries enterprises, the review and 
analysis of policy and progran options for rationalizing the 
Pacific salmon fishing fleet, selected commercial analyses of 
individual fish plant or company operations, and a preliminary 
review of the commercial impact of regulations for the fish 
processing sector. 


The Recreational Fisheries Division which was established in 
March, 1985, will coordinate federal and provincial activities 
related to the recreational fisheries, and lead depar tmental 
efforts to obtain more economic and social benefits from Canada's 
recreational fisheries. 


The Progr an Evaluation Branch which becane part of the Policy and 
Progran Planning Service, continued to conduct periodic and 
independent evaluations of the department's programs. Two 
evaluation studies - the Fisheries Improvements Loans Act and the 
Lobster Vessel Certificate Retirenent Program - were. presented and 
accepted by departmental senior management during the year. 
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OCEAN SCIENCE AND SURVEYS 


The Ocean Science and Surveys (OSS) component of the department is 
responsible for national programs in hydrography and marine 
sciences and the coordination of ocean policies and programs. Its 
principal tasks are to produce navigational charts and associated 
publications covering the Canadian seacoast, navigable inland 
waters and ocean areas of interest to Canada; assist in the 
production of offshore natural resource maps and in the 
delimitation of marine boundaries; provide scientific data, 
information, advice and assistance concerning ocean-related 
problems and the safe, economically and environmentally sound 
utilization of marine resources; support the continuing scientific 
and technical development of industrial and academic capability in 
ocean sciences, services and related technologies in Canada; and, 
meet the needs of the marine community. 


Oceanographic research and hydrographic field programs are 
directed from regional offices located at the Bedford Institute of 
Oceanography, Dartmouth, Nova Scotia; the Institute of Ocean 
Sciences, Sidney, British Columbia; the Bayfield Laboratory for 
Marine Science and Surveys, Burlington, Ontario; and the Champlain 
Centre for Marine Science and Surveys, Quebec City, Quebec. 


Two line programs and OSS headquarters are located in Ottawa. The 
Marine Sciences and Information Directorate is concerned primarily 
with ocean policy development, program coordination, publication 
of scientific information, provision of oceanographic advice and 
the acquisition and dissemination of ocean-related data. The 
Canadian Hydrographic Service is concerned with hydrographic 
policy formulation, program coordination and national production. 
The OSS headquarters function is headed by the Assistant Deputy 
Minister, supported by a Special Scientific Advisor, the National 
Secretariat for the Canadian Committee on Oceanography, and a 
small Policy and Program Coordination Directorate which integrates 
and synthesizes various program elements and information. 


Marine Sciences and Information Directorate (MSID) 


MSID consists of the Ocean Affairs Branch (OSAB), the Scientific 
Information and Publications Branch (ISPB), and the Marine 
Environmental Data Service (MEDS). 


Ocean Science Affairs Branch (OSAB) 


Energy issues served as the main focus of activity and OSAB took 
the lead in preparing departmental submissions to the Energy 
Research and Development Program and the Northern Oil] and Gas 
Action Program. With respect to the Environmental Assessment and 
Review Process, the key issues of concern were proposed 
hydrocarbon developments at Hibernia, Venture and in the Beaufort 
sea, the resumption of oi] exploration on the west coast and the 
Point Lepreau 2 nuclear plant. 
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The branch was also responsible for the developnent and 
elaboration of DFO requirements for renote sensing and space 
activity, and it provided an OSS focus for various external 
projects such as the Unsolicited Proposal Progran of the 
Department of Supply and Services, the Progran for Industry 
Laboratory Projects and the Environmental Studies Revolving Fund. 
The Directorate also managed the DFO Science Subvention Progran 
and the Post-Doctorate Fellowship Program. 


OSAB coordinated OSS participation in the Intergovermmental 
Oceanographic Commission (IOC) of UNESCO, the London Dumping 
Convention, the International Maritime Organization and the Renote 
Sensing Advisory Group of the European Space Agency. The branch 
participated in bilateral scientific and technical negotiations 
with France and the Federal Republic of Germany; it also acted as 
a catalyst in the development of new scientific and technical 
relations with Japan. 


Scientific Information and Publications Branch (SIPB ) 


SIPB publishes the monthly Canadian Journal of Fisheries and 
Aquatic Sciences, the most frequently cited journal of its kind in 
the world. The Proceedings of the International Symposium on the 
Biological Characteristics of Herring and their Implications for 
the Management was published as a Journal Supplenent. Other 
research results on a wide range of topics were reported in the 
Bulletin and Special Publications Series. Research results of 
more regional interest appeared in the seven national Report 
Series coordinated by the branch and produced in the regions. 
Compl enenting that series, which was primarily for a scientific 
audience, are the series published on behalf of the Canadian 
Hydrographic Service and aimed at mariners: Sailing Directions, 
Small Craft Guides, Tide and Current Tables and Water Levels. 


SIP8 continued to develop its database and also to work with the 
Canada Institute for Scientific and Technical Information and the 
U.S. National Marine Fisheries Service towards the indexing, 
exchange and translation of such information. SIPB, through its 
Sciences and Fisheries Information System gave, access to more 
than 125,000 online titles. Besides answering over 6,500 requests 
for information, the branch published a bi-monthly listing of DFO 
publications, SCITECH Publications, with its annual index. 


Marine Environmental Data Service (MEDS) 


MEDS processed and stored data from 115 Canadian Hydrographic 
Service tide and water level stations (1,253 station-months). 
Information from 96 oceanographic cruises was received through the 
Global Telecommunications System and was processed and stored. 
Also, 735 requests for data, data products and information were 
processed. 
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Institute of Ocean Sciences (10S) 


10S sponsored a major study of pollution in B.C. fjords, 
especially in the Alice Arm/Hastings Arm area. Samples of water 
and sediments were collected, and Golden King Crab were examined 
for traces of metal contamination. 


Samples of crude oi] and dispersant collected during the 1983 
enclosure experiment were chemically analyzed to determine the 
interaction of oil droplets, natural particulates, bacteria and 
phytoplankton. 


Laboratory experiments were carried out to quantify the release of 
trace metals from sediments in one Chinese and two Canadian 
locations. 


Two ocean flux experiments continued: Seafluxes -- partly funded 
by IDRC -- and Parflux -- a cooperative venture with Woods Hole 
Oceanographic Institution. Seafluxes is a three-year Chinese/ 
Canadian enclosed experiment being conducted both at Patricia Bay, 
B.C., and at Xiamen, China: the objective is to investigate 
pollutant dynamics of the marine ecosystem. Parflux is a sediment 
trap experiment by which the rate of detrital deposit in the deep 
ocean is being measured. The flux of material in 1984 appeared to 
be much less than in 1983, perhaps because of the El Nino and/or a 
population explosion of tunicates in the sub-Arctic waters. 


Marine aspects of the global carbon dioxide cycle are being 
studied at the Marine Carbon Research Centre (MCRC). The 
technical and scientific basis of oceanic CO studies, as well as 
the design of a global observational network, were discussed at 
the second meeting of the Scientific Committee on Oceanic Research 
(SCOR), held in California. 


The Ship-of-Opportunity Program continued with the Canada Ace and 
Lillooet collecting time-series data on C02 levels in the 
atmosphere and ocean. In 1984, C09 research and modelling was 
concentrated in two areas: the setting up of a diagnostic model of 
Canadian atmospheric C02 to demonstrate its relationship to a 
global carbon cycle; and the construction of a "biological pump" 
model, based on sediment trap data, to describe the mechanism by 
which C09 is removed from the atmosphere. 


IOS participated in Project SUPER, an international study of the 
sub-Arctic Pacific ecosystem with emphasis on the balance between 
phytoplankton productivity and zooplankton grazing. The Canadian 
effort included measurement of the distribution and species 
composition of zooplankton, phytoplankton growth as a function of 
Vight intensity, and the vertical exchange of water and organisms 
in the upper layer. Findings have reinforced the understanding 
that it is principally light intensity and quality, rather than 
the availability of dissolved nutrients, that limits the primary 
photosynthetic production by phytoplankton. 
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Benthic studies included analysis of samples from Alice Arm after 
the depositing of mine tailings ceased, from Boundary Bay after a 
toxic waste spill and from the Continental Shelf off Vancouver 
Island. 


10S, working with the Ministry of Transport (MOT), deployed 
drifting buoys to the west of Vancouver Island in July, 1984 and 
January, 1985 in a effort to apply an improved knowledge of 
surface currents to search and rescue activity. 


Oceanographers and fisheries scientists are interested in 
establishing a correlation between stock recruitment and the 
physical environment. To that end, IOS and the Pacific Biological 
Station embarked on the long-term monitoring of La Perouse Bank. 


The use of a tethered remote submersible in 1984 greatly improved 
the mooring recovery rate. All moorings installed on the 
Continental Shelf west of the Sverdrup Basin were recovered, along 
with most of the year-long mooring from channels in the Canadian 
Arctic archipelago. 


A number of moorings and satellite-tracked buoys were installed in 
the Beaufort Sea as part of a program to improve ice predictions 
by promoting the understanding of ocean effects. The role of 
pressure keels in determining the jce/ocean drag was also studied. 


Work continued on the theory and modelling of ice-covered ocean 
dynamics in shallow water. Also, a scale model of the Arctic Ocean 
basin is being used to investigate why, at mid-depths, the 
Beaufort Gyre seem to circulate against the wind torque. 


An experiment in Cordova Channel, part of a very promising 
10S/University of Victoria/Defence Research Establishment project, 
demonstrated that measurements of the scintillation pattern from a 
sound pulse transmitted across a body of water can be used to 
determine water flow. 


Bayfield Laboratory for Marine Science and Surveys (BLMSS) 


BLMSS responded to water quality issues in the Great Lakes, 
especially those related to toxic chemicals, by providing vessel 
and launch support to research and surveillance programs of DOE 
and the Great Lakes Fisheries Research Branch of DFO. The safety 
of shipping in ice-covered waters was also addresssed by an ice 
radar detection and classification research project sponsored 
under the Energy Research and Development Program. Alternatives 
to spot sounding techniques are being developed in collaboration 
with industry. 


BLMSS Arctic ice studies, funded under the Energy Research and 
Development and carried out in collaboration with universities and 
industry, aim to advance conventional radar technology for the 


reliable detection and classification of Arctic and east coast ice 
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types: the project will ultimately reduce the risk of navigation 
through ice-infested waters. Field experiments at the BLMSS's 
Baffin Island laboratory are continuing, and preliminary results 
(as indicated in three publications produced during the year) show 
a correlation between ice size and type and radar signal return. 


The Limnos, Bayfield and Advent completed 66 cruises and steamed 
27,000 kilometres in response to Canada's commitment under the 
International Great Lakes Water Quality Monitoring Agreement and 
in support of DOE's National Water Research Institute and DFO's 
Great Lakes Fisheries Research Branch. Fifty launches and small 
boats were used for acid rain and other limnological projects 
throughout the Great Lakes watershed. 


Champlain Centre for Marine Science and Surveys (CCMSS ) 


A study to define the seasonal cycle of fresh and salt water along 
the lower North Coast continued as part of an effort to assess the 
impact of hydro-electric development on Quebec rivers. The 
processing of results from a tidal study in Southwest Nova Scotia 
continued on the basis of three-dimensional models that should 
permit the identification of regions with permanent tide- induced 
whirlpools, or where rising and falling water has an immediate 
effect on biolgical productivity. 


A program involving anchored current meters was carried out to 
study the impact of wind and tide on water circulation at the 
mouth of the Saint Lawrence estuary, and to determine physical 
factors controlling the distribution of zooplankton. 


A number of projects were conducted to examine the impact of 
hydro-electric development on the fisheries in northern Quebec. 
These included studies of: ice distribution in southeast Hudson 
Bay; water composition of the Grande River during periods of 
strong flow; annual variation in composition of the Grande Riviere 
de la Baleine; large-scale assessment of water circulation between 
the Belcher Islands and the Quebec coast. 


Work continued on the Gulf of St. Lawrence system, where extensive 
sampling projects demonstrated that mercury, lead and cadmium 
levels in the St. Lawrence estuary are lower than those previously 
reported. A government/university study of the biogeochemical 
cadmium cycle in Laurentian Channel sediments was conducted, the 
use of the blue mussel as an indicator of marine pollution 
continued under investigation, and work on the geochemistry of 
selenium and iodine in the estuary was completed. 


A study of primary and secondary production processes continued in 
the St. Lawrence estuary. Phytoplanktonic distribution studies 
showed that light, stratification and flow of fresh water are the 
important controlling factors, and a model was created dividing 
the estuary into four distinct production areas controlled by 
differing hydrodynamic processes. 
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Studies focussed on the effect of vertical mixture variations on 
photosynthetic processes, on factors controlling the distribution 
of bacteria and of Protegonyaulax tamarensis (the algae 

responsible for toxicity in molluscs of the St. Lawrence 

estuary). Work on phytoplanktonic ecophysiology was carried out 
in environmentally controlled enclosures. The biological role of 
phytoplankton in the synchronization of invertebrate spawning was 


the subject of a special project, a new study on epontic flora 
productivity began on Hudson Bay. 


Bedford Institute of Oceanography (BIO) 


The Canadian Atlantic Storms Program (CASP) was initiated as a 
joint venture of the Atmospheric Environment Service of DOE and 
OSS under the sponsorship of OERD. The oceanographic aspect of 
CASP aims to measure and analyze the wave and current response of 
the ocean to atmospheric influences, both in coastal circulation 
and on the surface, on a medium and large scale. 


Chemical oceanographic studies of the Arctic were intensified. A 
program was carried out in Fram Strait, between Spitsbergen and 
Greenland, where the major exchange of water with the Atlantic 
takes place. Work was also done off Ice Island, just north of 
Nansen Sound on Ellesmere Island, over Canada's northernmost 
continental shelf. 


An oil seep on the continental shelf off northeastern Baffin 
Island has for some time been inferred from surface oil slicks and 
unusually high concentrations of petroleum residues in the water 
column and in bottom sediments. This year, the seepage was 
confirmed by direct observation and by sampling from a manned 
submersible, PISCES IV. Fissures were photographed, samples of 
both oi] and gas were collected, and bacteria were obtained. In 
addition to its obvious geological and potential economic 
significance, the seep provides an excellent opportunity for the 
study of chemical and biological interactions in an Arctic marine 
environment subjected to chronic "pollution" by petroleum. 


BIO physicists and chemists joined a large multi-national 
experiment to study the dynamics and thermodynamics of the Arctic 
ice pack in the northern Greenland Sea (MIZEX). BIO contributions 
included the deployment and tracking of satellite-tracked ice 
beacons, as well as direct measurement of the stress of wind on 
the ice and analysis of under-ice water properties. The 
experience gained here was later applied to the Labrador Shelf in 
January and February, 1985, when an array of ice beacons was set 
on the Labrador pack at Nain. This data will be used to develop 
and test models of the movement, growth and decay of ice over the 
Labrador Shelf. 


BIO investigated the use of synthetic materials and improvements 
in handling methods to minimize the corrosion of deep-ocean 
moorings. A prototype composite mooring of kevlar and steel was 
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developed, along with a mooring deployment and recovery winch 
system which reduces line damage and labour requirements. 


Investigations of the ecology of the upper reaches of the Bay of 
Fundy ended with the production of a computer simulation model of 
the Cumberland Basin ecosystem. The model can be updated as 
ecological understanding develops but, in its present state, it 
can be used to examine the consequences of any specific tidal 
power proposal and to identify areas in need of further research 
before any environmental impact statement can be prepared. The 
report of a workshop on the environmental consequences of tidal 
power development was published as Canadian Technical Report 1256. 


The prospect of hydrocarbon production on the Grand Banks prompted 
scientists to consider the effects of an oil spill on the 
fish-producing ecosystem of that area. With financial assistance 
from OERD, cruises were mounted to investigate the planktonic food 
web. The resulting data, showing that small organisms such as 
bacteria, flagellates and protozoans make a major contribution to 
the production process, have been incorporated into a computer 
similuation model of the Grand Banks ecosystem that can be used to 
test the possible effects of oil on each component of the food 
web. 


Year-to-year variability in cod and haddock recruitment on Brown's 
Bank on the Scotian Shelf was studied as part of the Southwest 
Nova Scotia Fisheries Ecology Program, conducted in collaboration 
with the Marine Fish Division and Dalhousie University. During 
the course of three cruises, sampling of eggs, larvae and juvenile 
fish and observations of the effect of current on competitors or 
predators showed that haddock eggs always occupied a zone deeper 
than the cod eggs which are therefore probably subject to greater 
wind distribution influence. Two consecutive years of study have 
Shown that the causes of recruitment variability are not always 
the same. 


BIO joined forces with NASA and NOAA in December, 1984 to test the 
programmable multi-spectral imager (also known as FLI for 
Fluorescence Line Imager) and to compare results from various 
techniques -- incTuding laser-stimulated fluorescence -- for 
measuring chlorophyl1. 


Over 31,000 visitors attended BIO's "Open House Days", from May 30 
to June 3. Held every four years since the early 1970s, the event 
focusses local attention of the oceans, and on the work of DFO, 
EMR and DOE. Over 100 exhibits, along with working demonstrations, 
guided tours, live displays of fish and sealife, lectures and 
audio-visual presentations were offered. 


The BIO Library cooperated with private industry by "beta-testing" 
the Sydney Micro Library Management System, a set of programs 
produced by the Sydney Development Corporation, Vancouver, and 
comprising on-line cataloguing, catalogue inquiry, circulation 
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control and acquisitions control. The software has since been 
commercially released and the BIO Library, in exchange for its 
help in testing the product, has been offered free use of the 
system. 


By April, 1984 BIO's computing equipment was found to be 
inadequate to its current needs, so a five-year equipment and cost 
plan was finalized, the strategy being to upgrade the mainframe 
system with a CPU with at least 2.5 times the present capacity and 
to acquire five operational mini systems for shipboard use. The 
mainframe ought to be on site in early 1986; deliveries of the 
shipboard systems, beginning in spring 1986, will be phased over 
three years. 


Between 500,000 to a million dollars is spent annually to fuel 
each of BIO's major ships. In an effort to improve the propulsion 
efficiency of CSS Baffin, the Ships Division (Institute 
Facilities) fitted two new propellers. Also, instead of normal 
underwater paint on the Baffin's hull, a marginally more expensive 
life coat and speed coat were used with a resulting increase in 
speed of from 9.75 to 11 knots at the same fuel consumption, and 
an increase in the life of the paint job to four or six years. 


Canadian Hydrographic Service (CHS) 


In 1984/85, 434,600* navigational charts were distributed and 
1,359 Notices to Mariners were promulgated. The demand for 
Sailing Directions and Small Craft Guides continued to increase to 
a distribution of 15,300 copies. the six-volumes of 1985 Tide and 
Current Tables -- prepared in cooperation with MEDS -- were 
released in October, 1984. 


CHS liaised with the Department of External Affairs on boundary 
disputes in the Gulf of Maine and assisted by computing lines of 
equidistance between Greenland and Canada and around the French 
islands of St. Pierre and Miquelon. Cooperation with the U.S. 
National Ocean Service (NOS) was again excellent. CHS and NOS 
began the process of developing a series of large- and 
medium-scale chart schemes which will be designated as part of the 
International Chart Series of the International Hydrographic 
Organization (IHO). 


A training course, Hydrography I, was held early in 1985 with 
classroom instruction in Ottawa and field training in British 
Columbia. The seven participants in the course included two 
surveyors from private industry and one overseas student from 
Jamaica. A CIDA-sponsored training program arranged by Oceanics 
Canada and the Canadian Institute of Surveying gave practical 
instruction in hydrography to Jamaican trainees in Kingston, 
Jamaica. 


* Includes Pacific Region distribution 
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"HS continued to cooperate with the Geodetic Survey of Canada on 
the implementation of the 1983 North American Datum (NAD 83). 


Research continued on a number of projects, the most important 
being LARSEN which dealt with airborne laser bathymetry. A major 
milestone was reached in November, 1984 when the equipment was 
successfully tested in Lake Huron. In calm seas and in conditions 
of little turbidity, a depth penetration of 28 metres was 
achieved. 


Twelve "General Bathymetric Charts of the Oceans" (GEBCO) were 
revised, and "Surficial Geology of the Laurentian Channel", Map 
4015G, was released. Two new charts of Lake Manitoba were 
completed, and a "Non-Submarine-Contact Chart", NSC 8, was 
produced for the Department of National Defence. Fisheries Chart 
10041 was also completed. 


An interactive chart compilation project was carried out, and 
three one-week courses in computer-assisted cartographic 
techniques were given to headquarters staf fx 


All charts produced in the regions and at headquarters were 
reviewed for quality. Also, 263 colour proofs of new charts, new 
editions and reprints were inspected before they went to press. 


Headquarters provided hydrographic information for the legal 
investigation of three marine casualties. 


Pacific Region 


The survey of a transportation corridor through the Beaufort Sea 
was completed, and survey control was strengthened around Herschel 
and Banks Islands. A multi-disciplinary contract survey was 
carried out between the Alaska/Yukon boundary and Herschel Island. 


On the B.C. coast, the barge Pender was used for a survey of the 
Hardwicke Island area, Fish Egg Inlet, Boswell Inlet, Wyclees 
Lagoon and Draney Inlet. The survey party also resurveyed Smith 
and Naysash Inlets to modern standards. 


Existing chart coverage of the northeast coast of the Queen 
Charlotte Islands is based on surveys carried out between 1911 and 


1918. CHS (Pacific) used CSS Parizeau for an eight-week survey of 
that area. 


A small party on the CSS Richardson completed large-scale surveys 
of Uganda Passage and Roscoe Bay and continued surveys of 
Skidegate Channel and Quatsino Sound. 


Ten new standard charts were produced, in addition to 30 new 
editions and 60 reprints. 
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Central Region 


Three hydrographic surveys were conducted in the north. Through- 
ice soundings, tidal data and gravity measurements were taken in 
Prince Regent Inlet, NWT, in collaboration with Energy, Mines and 
Resources! (EMR) Polar Continental Shelf Project. 


A contract survey undertaken by McElhanney Group Ltd. on behalf of 
CHS (Central) was a major factor in the successful shipment of 
100,000 barrels of oi] from Panarctic's Bent Horn oi] field on 
Cameron Island. This represented part of DFO's commitment to 
charting a navigational corridor for projected oil and gas 
shipments in the Arctic. 


CHS (Central) also conducted a hydrographic survey of the approach 
and harbour of the new Inuit village of Umiujaq on the east coast 
of Hudson Bay in order to facilitate safe access for tankers and 
supply vessels. 


In collaboration with industry, CHS (Central) tested two new 
airborne sounding systems -- one based on the monitoring of an 
acoustic signal from a projectile fired into the ice, the other 
being an electromagnetic system that will provide continuous depth 
profile. These may offer alternatives to spot sounding. 


In the south, the hydrographic program extended from the 
international reaches of the St. Lawrence River (where work was 
carried out in fulfillment of Canada/U.S.A. charting agreements) 
to the Great Lakes where hydrographic data are inadequate for 
today's navigational requirements. Included were sections of the 
North Channel and sections of the St. Mary's River. Revisory 
surveys concentrated on the Trent-Severn system and the resurvey 
of the main harbours of Lake Ontario continued. 


The southern program was supplemented by funding from DFO's Small 
Craft Harbour Branch and involved the completion of a contract 
survey of four lakes on Manitoulin Island by Cansite Survey of 
Alberta. The resulting charts will primarily benefit the very 
important local tourist industry. 


New chart production was enhanced by the acquisition of new film 
processing and typesetting equipment, and eight new charts were 
completed under contract by Terra Surveys Limited of Ottawa and 
Intercontinental Maps and Charts Ltd. of Toronto. The Central 
Region is responsible for maintaining 190 existing charts, and it 
was assisted by a national job creation program in the production 
of 18 new editions and five reprints. 


Quebec Region 


The sounding program in the Magdalen Islands continued for the 
production of new charts. Revisory surveys were conducted at the 
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mouth of the Chaudiere on the Richelieu River and on the St. 
Lawrence between Québec and Batiscan, and surveys of Memphramagog 
Lake were carried out under the auspices of a special youth 
training project. Revisions were also carried out in the 
Chicoutimi area and between Sept-Iles and Blanc Sablon and an 
inventory of all hydrographic data in the Quebec Region was 
completed. 


The Tides, Currents and Water Level Section conducted a systematic 
inventory of all data pertaining to tides, current and water 
levels. Two submerged tide gauges were installed in the vicinity 
of the Magdalen Islands and current data was collected at the 
mouth of the Grande Entrée channel in the Magdalens. 


An automated processing system that will minimize delays in the 
transmission of hydrographic data continued under development. 
Numeric tide gauges, designed to allow the faster acquisition of 
better quality water level data, were tested, as was the use of 
the GPS satellite system to calibrate the Loran-C positioning 
systems. Multi-spectral imaging tests were carried out to develop 
a means of obtaining bathymetry in shallow water. 


The following new charts were produced: a metric chart of the 
port of Quebec; two new metric charts of the Richelieu River near 
Lake Champlain, for small craft and a metric chart of the St. 
Lawrence River between Sault-au-Cochon and Quebec. Also, seven 
new editions were produced as well as a special chart 
commemorating Cartier's voyages. 


Atlantic Region 


The 1984/85 field program of three major and five minor surveys 
plus two large contract surveys was extremely productive. In the 
Arctic, the survey of Jones Sound continued with participation 
from the Marine Ecology Laboratory and the Atlantic Geoscience 
Centre. Surveys were also carried out in the Arctic Archipelago 
in support of oi] shipments from the Bent Horn development on 
Cameron Island. A contract survey was started in Foxe Basin and 
CCGS Labrador worked on the Baffin Island coast and also on a 
corridor survey into Long Steff Bluff in Foxe Basin. In southern 
waters, contract surveys were carried out in Lewisporte and 
Botwood, Nfld. Numerous revisory projects were undertaken 
throughtout the Maritimes and a major revisory program was 
completed of coastal areas in S.W. Nova Scotia. 


A contract, funded through NOGAP, was awarded to produce 4 new 
charts of Lancaster Sound. Eight new charts and 8 new editions 
were produced in-house. A total of 5 Loran-C new editions were 
also produced, 4 of which were done by contract. 


A major tidal - current project was undertaken in the Lancaster 
Sound - Baffin Bay - Nares Strait area of the Eastern Artic. The 
project, which was contracted out, was very successful and 
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involved the deployment of tide gauges and current meters 
throughout the survey area. Data obtained was of excellent 
quality and a paper describing the techniques used in the project 
was published in the January, 1986 issue of the International 
Hydrographic Review. A final report will be published as a 
"Canadian Contractor Report of Hydrographic and Ocean Science". 


Work continued on the Navstar Global Positioning System (GPS). 
Thirty-six continuous Loran calibration profiles were measured 
with good repeatability: they showed no evidence of major jumps 
in the Navstar positions. Large quantities of data were collected 
for use in the Atlantic Region chart latticing program. When the 
Navstar system is fully operational with a configuration of 18 
satellites, positioning for all vessels, expecially in the Artic, 
where aids to navigation are sparse, will be greatly enhanced. 


Work continued on DOLPHIN, a remote controlled, unmanned, 
semi-submersible. An Internav 403 Loran-C receiver and an EDO 444 
transceiver were installed in the vehicle and tests were conducted 
in the Sable Island area. The data collected and recorded by 
means of telemetry demonstrated the viability of the vehicle as a 
suitable sounding platform for offshore surveys. 
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SMALL CRAFT HARBOURS 


The Fishing and Recreational Harbours Act provides the Minister of 
Fisheries and Oceans with the authority to develop, maintain and 
operate some 2,400 federally-owned fishing and recreational 
harbours. The Small Craft Harbours Directorate, through regional 
directors located at Vancouver, Winnipeg, Burlington, Quebec, 
Halifax, St. John's and Memramcook, carries out this mandate. 


The program objectives are to develop effective and efficient 
regional harbour systems directed at ensuring maximum economic and 
social benefits to Canada from the use of the commercial fishery, 
and to provide assistance in the provision of harbour facilities 
to the recreational boating and sports fishing sector through: 


the upgrading and maintenance of harbours by providing 
adequate protection, berthage, water depth, launching 
facilities and other harbour infrastructure services to 
satisfy user needs; and, 


the operation and management of harbours, collection of 
revenues and provision of property services responsive to 
program needs. 


The implementation of an on-site Habour Management System, 
realized through appointed harbour managers or municipal leases, 
has resulted in a marked improvement in the standard of operation 
at some 650 locations. 


Of the $39.7 million regular program budget for 1984/85, $35 
million was allotted to commercial fishing harbour projects and 
$4.7 to recreational harbour projects. Approximately $3.6 million 
in regular program funds were directed to joint funding of Canada 
Works projects in collaboration with the Department of Employment 
and Immigration. This resulted not only in improved harbour 
facilities, but also in significant employment of local labour, 
particularly in eastern Canada. 


In addition to the regular program budget, $81.4 million in 
special program funding was made available through the Special 
Recovery Capital Projects Program, and through Special Employment 


Initiatives, for the repair of storm damage in Quebec and 
Newfound]and. 


Major harbour construction projects were undertaken at: Steveston 
and Prince Rupert, British Columbia; Moose Lake, Manitoba; 
Mississauga and Port Dover, Ontario; Grande-Riviere and 

St e-Therese-de-Gaspe, Quebec; Caraquet, Dipper Harbour and 
Shippegan, New Brunswick; Bay St. Lawrence, Dennis Point and 
Glace Bay, Nova Scotia; Miminegash and North Lake, PEI; St. 
Brides, Codroy, Smokey and Port au Choix, Newfoundland. A final 
payment of $3.5 million was made on the purchase of the B.C. 
Packers fishing harbour at Steveston, British Columbia. 
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COMMUNICATIONS 


The Communications Directorate is responsible for the Department's 
information and public relations program. This function is 
carried out by staff operating out of headquarters and regional 
offices across Canada. 


Communications program officiers, working closely with regional 
information staff and headquarters creative services staff, 
provide communications advice and support to all major sectors of 
the Department. This includes the provision of services such as 
communications planning, publications, audio-visual and exhibit 
production, graphic design, French language quality control and 
coordination of advertising. In addition, the Directorate is 
responsible for the coordination of ministerial correspondence, 
arrangements for DFO-sponsored conferences and the Parliamentary 
Relations Unit. It also administers the Access to Information Act 
and the Privacy Act for the Department. 


During the year, the headquarters Communications Directorate 
completed some 625 writing, publishing and graphics projects, 
including 152 publications and more than 180 press releases, 
Speeches and backgrounders. Staff also produced a number of films 
and audio-visual packages for departmental clients and provided a 
range of services in support of special events such as the PNE 
Oceans Exhibit in Vancouver, B.C., the Royal Winter Fair in 
Toronto, Ont. and Seafood '85 in Boston. 


Communications initiatives included regional newsletters informing 
the fishing industry of departmental policies and programs, annual 
regional reviews summarizing the major achievements for the year, 
communications programs utilizing slide shows, brochures and 
presentations on fishing technology improvements, news releases 
and media relations. Major projects included the production of 
materials for November Fish and Seafood Month, an audio-visual 
presentation on the development of 1'Institut Maurice Lamontagne, 
participation in the Canada Centre for Inland Waters Open House in 
Burlington, Ont., the Open House at the Bedford Institute of 
Oceanography in Dartmouth, N.S. and the Fish Canada '84 Exhibition 
in Moncton, N.B. 


The Directorate worked closely with Research Branch personnel in 
preparation of the Annual Fish Health and Aquaculture Conference 
in Halifax, N.S. In association with the Inspection Division and 
Fisheries Development Branch, Communications worked to highlight 
Quality Improvement Program initiatives and the Dockside Grading 
pilot projects. Communications support through editorial and 
production services was also provided to the Marketing, 
International and Economic and Commercial Analysis Directorates, 
as well as for various staff-related and other projects 
originating with Personnel and Finance and Administration 
Directorates. 
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A glimpse of things to come in the field of communications is a 
permanent exhibit established at the Marine Centre in Shippagan 
N.B. The exhibit includes a computer which can be accessed by the 
public to obtain informaion on services provided by the 
Department. 
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